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THERE has been in the past a noticeable lack of agreement in the classi- 
fication and treatment of the epithelial tumors of the breast despite the large 
amount of material accumulated. In the non-epithelial neoplasms of the 
breast, a more uniform and acceptable basis of classification is possible. Sar- 
coma of the breast is not a common disease; in fact, its existence is said 
to have been denied by Bilroth, and others of his generation. It is about 
one-third as frequent as all sarcomas of the body. Writers are in close 
agreement as to the incidence of sarcoma amongst mammafy tumors and 
the following figures are quoted: Rohdenberg 2.7 per cent.; Rodman 2.7 per 
cent. and Bloodgood 2 per cent. (Rohdenberg’*) ; W sidings (1911) 3 per 
cent. (1921), 2.94 per cent.; Williams 3.9 per. cent., Deavér and McFarland 
2 per cent., Finsterer 3 per cent. (Cheatle and Cutler) ; Geist aid Wilensky® 
3.9 per cent. Wellbrock?® of Mayo Clinic reported twenty-nitie sarcomas in 
a series of 7,763 breasts. In this laboratory there are sixty’ cases in a series 
of approximately 3,500 breasts or 1.6 per. cént. »Sarcoftias represents 3 per 
cent. of all the malignant mammary tumors ‘of vichicti there are over 2,000 
carcinomas. The figures in the present study are ‘Somewhat léwer than the 
average because in the cases described those diagnosed,sarcoma clinically were 
discarded where the microscopical sections were missing or unsatisfactory, 
or where a review of the clinical data favored a benign tumor or carcinoma. 

Method of Classification —The paucity of the material made the study of 
mammary sarcoma by early writers difficult, with the result that there has 
been much confusion and little uniformity of classification. In 1915 Geist 
and Wilensky® reviewed the literature upon the subject from 1858 and 
found 435 cases, adding twenty-two cases of their own. D’Annoy and 
Wright® in 1930 collected sixty-eight additional cases including eleven cases 
of their own, and in 1932 Schreiner and Thibeaudeau!® added seven more, 
bringing the total up to 510 cases. The nomenclature used by these authors 
is unfortunate because it does not lend itself well to the purposes of prog- 
nostication and treatment. Such descriptive terms as round-cell, mixed-cell, 
oat-cell, cysto-sarcoma phyllodes, giant-cell, etc., have been used. In the 
present analysis of mammary sarcoma an attempt is made to base the classi- 
fication on histological and anatomical features which can be used by the 
surgeon as well as the pathologist. 


‘ Aided by Grant from the Anna Fuller Fund. 
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The mesenchymal derivatives of the breast (lipoid and connective tissue ) 
follow a relatively simple path in their development and function. The lipoid 
elements begin as islands of embryonic fat cells about blood-vessels. | The 
fatty tissue rapidly increases, covers the surface of the gland and occupies 
the interval between the lobes to give the breast its form and size. It is 
possible for certain embryonal elements (in accord with Cohnheim’s theory) 
to proliferate in an unusual fashion and give rise to lipoma or, rarely, lipo- 
sarcoma. Localized changes may be produced as a result of injury to the 
lipoid structures, so called fat necrosis, as described by Lee and Adair,'* and 
give rise to xanthomas with giant-cells in the breast. 

The connective tissue of the breast is derived from the pectoral fascia 


Fic, 1.—(Path. No. 39646.) Photomicrograph showing a portion of a breast 

lobule in a case of fibrosarcoma arising secondarily in a fibro-adenoma with 

areas of intracanalicular fibromyxoma. In the upper left hand corner of the 

icture the compressed duct passes through the intralobular connective tissue. 

he perilobular connective tissue is immediately adjacent to the glandular 

elements and extends downward, separating the acinar tissue into groups. The 

intralobular connective tissue or theca is proliferating within these acinar 

groups. The specimen is from a woman aged thirty-four who had a tumor of 

fourteen months’ duration which grew rapidly following pregnancy. A complete 

excision of the breast was done and the patient has remained well for a 

period of eight years. 

which invests the entire mamma and becomes attached to the skin to form 
the suspensory ligaments. This is called the interlobar connective tissue 
(Oliver and Major'’) and separates the substance of the gland into lobes. 
The lobes are divided by strands of spindle cells into lobules which are 
represented by single ducts with terminal rudimentary epithelial buds. These 
septa are known as the interlobular connective tissue. In a sense these two 
structures constitute the mammary fascia. Surrounding the ducts and acini 
in concentric fashion and fusing with the interlobular connective tissue is the 
perilobular connective tissue which further subdivides the glandular elements. 


(Fig. 1.) Immediately adjacent to the basal epithelial layer of the ducts 
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SARCOMA OF THE BREAST 


and acini and supporting these structures is the intralobular connective tissue 
or theca (Ewing®) which is the true stroma of the breast. 

(1) Fibrosarcoma.—From each of these preéxisting supportive structures 
of the breast, tumors of definite character and localization may develop. The 
interlobar connective tissue which is continuous with the pectoral fascia may 
give rise to spindle-cell or fibrosarcomas similar to those seen in fascial sheaths 
of the skeletal muscles of the body. They consist of compact bundles of small 
spindle cells showing evidence of active growth with numerous mitotic figures 


Fic. 2.—(Path. No. 39646.) <A high-power photomicrograph of case shown 
in Fig. 1. 
and an absence of epithelial elements. These sarcomas tend to grow about 
blood-vessels and are sometimes called perithelial angiosarcoma. The inter- 
lobular connective tissue may give rise to similar neoplasms but because of 
its closer proximity to the lobules of the breast acini may be present. How- 
ever, the epithelium of these growths shows no activity, and on the basis of 
the proliferating tissue both groups are placed under the heading of fibro- 
sarcoma of the fascial type. They are solid tumors which may undergo cystic 
degeneration and are often encapsulated. 
The second type of fibrosarcoma is derived from preéxisting fibro-adenoma 
where one finds a proliferation and hypertrophy of both the perilobular con- 
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nective tissue and epithelial structures of the lobules. These tumors have 
been called adenosarcomas by Ewing® and others. Histologically, they resem- 
ble very much the fascial type of sarcoma except that one finds, in addition, 
numerous groups of acini and lobules. The ducts and glands appear dilated 
and are lined with one or more layers of cells which are large and active. 
The breast pattern may be partially destroyed by the tumor but the cells take 
on an orderly appearance. (See Figs. 1 and 2.) Tumor giant cells and round- 
cell infiltration may be seen. Clinically, one can sometimes follow the develop- 
ment and malignant transformation of a benign fibro-adenoma of long stand- 
ing; but just as often this is not possible. Because of their benign origin 
many of these tumors are encapsulated. 


Fic. 3 Fic. 4. 


_Fic. 3.—(Path. No. 29383.) Photomicrograph showing spindle-cell sarcoma arising secondarily in 
an intracanalicular fibromyxoma. The specimen is from a woman, aged thirty-four, who had a tumor of 
the left breast and pinching sensation of six months’ duration. A complete excision of the breast was done 


and the patient remained well for a period of nine years. ; ; z 
Fic. 4.—(Path. No. 29383.) A high-power photomicrograph of case shown in Fig. 3. The stroma consists 
of loosely arranged cells which resemble embryonic connective tissue. 


The third type of fibrosarcoma is the commonest and most familiar. It 
is called sero-cystic sarcoma of Brodie, or “cysto-sarcoma phyllodes,” and is 
secondary to intracanalicular fibromyxoma. Here one finds a proliferation of 
the intralobular connective tissue which projects in papiilary-like masses into 
the ducts and compresses them into narrow epithelial strands or slits. The 
spindle cells are frequently large and swollen and separated by abundant 
intercellular substance. Mitotic figures may be few and difficult to find and 
tumor giant cells are uncommon. The architecture of the breast is usually 
well preserved and the spindle cells retain an orderly arrangement. No 
perithelial pattern is seen. (Figs. 3 and 4.) Recurrence in this type may 
resemble fascial fibrosarcoma and the epithelial elements may be entirely 
absent. Clinically, this type represents the largest tumors of the breast. They 
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SARCOMA OF THE BREAST 


may be huge (see Fig. 5), sometimes occupying the entire gland and may 
involve one or both breasts. They are commonly encapsulated and often 
follow benign intracanalicular fibromyxomas of long duration. Grossly, they 
consist of fluctuant cystic lobulated masses which on section reveal yellowish 
white nodules. (Figs. 6 and 7.) They are sometimes called periductal 
myxosarcoma (Greenough'’). Cases have been reported in young adults. 
(Fig. 8.) 


(2) Neurogenic Sarcoma.—Entering the breast are numerous nerves 


2 Fic. 5.—(Path. No. 24256.) The picture shows the breast in a case of 
intracanalicular fibromyxoma with sarcomatous change. Note the character- 
istic, huge, irregular lobulated masses. 


derived from the brachial plexus and the anterior divisions of the fourth, fifth 
and sixth thoracic nerves. The sheaths of these nerves may give rise to sar- 
coma of a very malignant nature. These commonly occur in the upper outer 
quadrant of the breast, near the axilla, and consist of rapidly growing, darkly 
staining cells of varying shapes and size—round, fusiform and angular. (See 
Figs. 9 and 10.) Usually there is considerable necrosis and hemorrhage, 
and the tumor is very invasive, destroying the breast as it grows. No 
perithelial or periductal arrangement can be seen. Tumor giant cells are 
very numerous and huge multinucleated cells may be found. Occasionally 
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the diagnosis is difficult because the tumor may histologically resemble a 
fibrosarcoma and myxomatous areas may be present. Clinically, these tumors 


Fic. 6.—(Path. No. 26964.) The gross specimen is from a breast of a woman, 
aged sixty-one, who had the tumor for four years. Histologically the picture was similar 
to the case shown in Fig. 5. Note the large irregular lobulations. 
may be circumscribed and are usually solid and smaller (Fig. 11) than the 
intracanalicular type which are cystic and more centrally located. 
A sub-variety of these tumors may consist of whorling, palisading, small 
spindle cells, and are known as perineural fibrosarcoma. This type may 


be encapsulated also. 


Fic. 7.—(Path. No. 1085.) The specimen is a cross-section through a fibrosarcoma 
arising secondarily in an intracanalicular fibromyxoma of the breast and shows the 
characteristic white nodules and cystic areas. There are also two intracystic papillomas 
present. The case is that of a female aged forty-six who had the tumor for three years. 
Operation was followed six months later by lung metastases and death. 


Melanotic sarcoma belongs to this group of nerve sheath tumors. They 
have now been generally accepted as neurogenic in origin; and the relation- 
ship of the mole to the terminal nerve endings has been well established. 
(R. L. Ferguson.7) The malignant non-pigmented mole should be dif- 
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ferentiated from the small-cell carcinoma and the sarcoma of the lymphoid 
and myeloid series. 

(3) Lymphoid and Myeloid Sarcoma.—lIt is very desirable to avoid the 
descriptive term round-cell sarcoma. Some of these tumors are rapidly grow- 
ing small-cell carcinomas—sweat gland or medullary cancer—a few are 
melanotic sarcoma and the rest consist of lymphoid and myeloid sarcoma. 
These tumors may arise about lymphatic plexuses and aggregates of 
lymphocytes within the breast, or outlying glands. The myeloid sarcomas 


Fic. 8.—(Path. No. 48774.) Photograph of a girl aged thirteen years who 

had pain and swelling of the right breast for five weeks following injury. An 

incision was made but no pus was found; and a large fungating growth ap- 

peared. Biopsy revealed fibrosarcoma arising in an intracanalicular fibro- 

myxoma and mastectomy was performed. (Patient was approaching puberty 

but her menses had not begun.) The patient has remained well for more than 

a year. 
consist of round cells which have more cytoplasm and larger nuclei and are 
lighter staining than those of the lymphoid type. These are undoubtedly 
related to similar tumors of bone marrow origin. Tumors of this group are 
usually associated with lymphadenopathy and evidence of metastases. 

(4) Other Types (Non-indigenous).—In this group are placed certain 
mixed and non-indigenous tumors of the breast. The tumors are extremely 
rare and not particularly important. In our series we have in this group two 
cases of giant-cell tumor (one associated with carcino-sarcoma) which will 
be discussed at length, one osteogenic sarcoma and one liposarcoma. 
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Finally, it may be said that there should be excluded from these groups 
the cases of so-called perithelial angiosarcoma and pseudo-sarcoma. The 


Fic. 9. Fic. 10. 


Fic. 9.—(Path. No. 49133.) Photomicrograph of a fibrosarcoma of the breast probably of nerve- 
sheath origin showing tumor giant cells and irregular cell growth. The specimen is from a female 
aged local. -three who had a painful lump for six months. She died seven months following mastectomy 


10.—(Path. No. 49133.) A high-power photomicrograph of case shown in Fig. 9. 


sista arrangement is seen occasionally in rapidly growing fibrosarcomas 
where there is a tendency for the cell masses to group themselves about blood- 


with loca 


Fic. 11.—(Path. No. 49133.) Gross specimen of the case shown in Fig. 9. 
Note the small size and solid nature of this tumor compared with that shown 


in Fig. 7. 
vessels. In rapidly growing medullary carcinoma, also, one may find, 
histologically, cells crowded about blood-vessels surrounded by areas of 
necrosis, where those cells farthest from vascular channels are destroyed be- 
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cause of poor blood supply. Such cases closely simulate so-called perithelial 
angio-sarcoma but their cellular morphology is much more malignant and 
their clinical course more rapidly fatal. This is demonstrated by the patient 
shown in Fig. 12. 


This case was a woman, aged forty, who noticed pain in her left breast in the spring 
of 1929. A tumor appeared which became large and semi-fluctuant and because of this 
was diagnosed sarcoma. Operation performed one and one-half years following the 
onset of symptoms revealed a tumor which was solid, containing a single cyst, and 
weighed two and three-quarter pounds. There were no glands. The microscopical section 
(Fig. 13) was interpreted as perithelial sarcoma and a fair prognosis was given. The 
patient died one year later of lung metastases. Upon reviewing this case a diagnosis of 
carcinoma was made. 


Fic. 12. Fic. 13. 
Fic. 12.—(Path. No. 43986.) Photograph of a white female aged forty who had pain and a tumor 
in the left breast for one and a half years. She died one year later with lung metastases. The tumor 


was histologically carcinoma but, because of its size and nodularity, clinically simulated sarcoma of the 
intracanalicular fibromyxoma type. 


Fic. 13.—(Path. No. 43986.) A low-power photomicrograph of the case shown in Fig. 12. In the 
centre of the figure is a typical cluster of cancer cells about a small blood-vessel. The peripheral spaces 
consist of amorphous necrotic cells. 

Pseudo-sarcomas are tumors which histologically resemble fibrosarcoma 
but which consist of highly anaplastic carcinoma cells which are growing so 
atypically and rapidly that they look very much like spindle cells. However, 
if a careful examination is made one can find syncytial masses of epithelial 
cells, and rarely even pearl formation. 

Tabulation of Cases——There are recorded in this laboratory over 3,500 
breast cases of which approximately seventy cases were previously classified 
as sarcoma. On careful review of the material now at hand sixty cases were 
selected as suitable for tabulation. (See Table I.) Of these there were 
forty-two fibrosarcomas (70 per cent.), seven neurogenic sarcomas (11.7 
per cent.), seven lymphoid and myeloid sarcomas (11.7 per cent.) and four 
miscellaneous types. 
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No. 
51676 


48808 


46984 


43848 


42584 


39646 


36568 


35824 


34478 


32369 


20383 


28021 


27665 


27086 


26064 


23023 


21908 


21361 


Age 
63 


50 


63 


33 


34 


43 


43 


45 


53 


34 


48 


35 


61 


48 


57 
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TABLE I.—MAMMARY SARCOMA 


Group I.—Fibrosarcoma 


History 


Tumor 7 yrs. Recently rapid growth. 
Oper. July, 1933. Complete. 


No history. 


Tumor. Oper. Jan., 1931. Complete. 


Tumor rt. breast 4 yrs. Tremendous 
growth I yr. 

Oper. Oct. 21, 1930. Excision of breast 
and muscles; not axilla. 


Tumor It. breast 10 days. No pain. 
Oper. Jan. 2, 1930. Excision breast. 


Tumor 14 mos. Began when 5 mos. 
preg. Rapid growth during preg. 
Oper. Sept. 27, 1927. Complete. 


Tumor 11 mos. Gradual growth. 
Oper. May 8, 1925. Complete. 


Tumor between breasts 5 mos. Grad- 
ual growth. Oper. Excision of tumor 
followed by excision of breast, 1924. 


Tumor 15 yrs. Rapid growth 5 mos. 
Pain and itching. 
Oper. Jan. 2, 1924. Complete. 


Tumor 5 yrs. with recent rapid growth. 
No pain. 
Oper. Feb. 7, 1923. Complete. 


Pinching sensation It. breast 6 mos. 
Tumor. 
Oper. Dec. 17, 1921. Complete. 


Tumor 4 yrs., 3 mos. Gradual growth. 
Oper. Apr. 26, 1921. Excision of 
breast and partial axilla. 


Tumor rt. breast. 
Oper. Feb. 24, 1921. Complete. 


Tumor 3 mos. Rapid growth. 
Oper. Oct. 16, 1920. Complete. 


Tumor 4 yrs. Gradual growth. Pain 7 
mos. Lost 10 to 15 lbs. in 4 mos. 
Oper. Sept. 29, 1920. Complete. 


Tumor It. breast 6 yrs. prev. Removed 
3% yrs. ago. Recurred with rapid 
growth yrs. ago. 

Oper. Apr. 8, 1918. Excision of breast. 


Caking at nipple 25 yrs. prev. Tumor 
It. breast following trauma 3 wks. prev. 
Oper. July 24, 1917—? 


Tumor. Oper. April, 1917. Excision 
subcutaneous nodule. 


Remarks 


Secondary to fibro- 
adenoma? Muscle and one 
gland involved. 


Secondary to intracanalicu- 
lar fibromyxoma? 


Secondary to intracanalicu- 
lar fibromyxoma. 


Secondary to intracanalicu- 
lar fibromyxoma, borderline 
case. No glands. 


Secondary to intracanalicu- 
lar fibromyxoma. 


Secondary to intracanalicu- 
lar fibromyxoma. No glands 
encapsulated. 


Secondary to intracanalicu- 
lar fibromyxoma. No glands 
glands encapsulated. 


Secondary to intracanalicu- 
lar fibromyxoma. 


Secondary to fibro- 
adenoma. No glands. 


Secondary to intracanalicu- 
lar fibromyxoma. No glands. 


Secondary to intracanalicu- 
lar fibromyxoma. 


Secondary to intracanalicu- 
lar fibromyxoma. Glands 
involved (?). 


Secondary to intracanalicu- 
lar fibromyxoma. 
Circumscribed. 

Fascial type. 


Secondary to intracanalicu- 
lar fibromyxoma. Very cel- 
lular. Encapsulated. 


Glands not involved. Cir- 
cumscribed. Fascial type. 


No glands. Circumscribed. 
Fascial type. 


Giant cells. Fascial type. 


Result 


Died July, 1031. 
Met. to back with 
cord paralysis. 


Well Aug. 28, 
1933. 


Well July 16, 1930. 
Then lost. 


Well 8 yrs. 


Well r yr. 


Death 3 yrs. later. 


Well 4 yrs. later. 


Well 5 yrs. later. 


Well 9 yrs. later. 


Well 0 yrs. later. 


Well 0 yrs. later. 


Lost. 


Died December, 
1926. Recurrence. 


Well August, 
1930. 


Well for 4 yrs. 
Died April, 1926. 
Cause (?). 


Lost. 
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21450 


18465 


17970 


17145 
17131 


16801 


14874 


13622 


12763 


12650 


11829 


8054 


6563 


65290 


6278 


5483 


5288 


Sex 


F. 


F, 


F. 


Age 


68 


43 


60 


wn 


wm 


53 
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TABLE I. 


History 
Tumor It. breast 5 mos. Rapid growth. 
Rt. mastectomy 2 yrs. previous. 
Oper. May 15, 1917. Complete. 


Tumor several yrs. 
Oper. Excision breast Aug. 15, 1915. 


Tumor rt. breast 6 mos. Rapid growth. 
Incised by local M.D. 

Oper. Aug. 6, 1915. Excision of breast 
and pectoral sheath. 


Tumor 3 yrs. varying in size. One yr. 
growth. 

Oper. Mar. 19, 1915. Excision breast 
and gland. 


No history. 


Tumor 8 mos. 
Oper. Nov. 8, 1913. Complete. 


Tumor 4-5 yrs. Rapid growth 6 wks. 
No pain. 
Oper. Dec. 31, 1912. Removal of breast. 


Tumor 18 mos. 
Cper. May, 1912. Amp. breast. 


Tumor 18 mos. Gradual growth. Re- 
cent pain. 
Oper. Apr. 13. 1912. Complete. 


Lump 6 wks. 
Oper. July, 1911. Complete. 


Lump rt. breast 3 mos. Pain. 
Oper. May 21, 1908. Amp. rt. breast. 


Tumor 5% mos. Six wks. rapid growth. 
Oper. Nov. 16, 1916. Excision of tumor 
only. 


Lump rt. breast 11 yrs. Grew larger 
and disappeared. 

Lump It. breast 4 mos. Rapid growth. 
Oper. July 17, 1905. Excision both 
breasts. Axilla not done. 


Tumor rt. breast 2 mos. Rapid growth 
7 wks. following abscess. 
Oper. July 3, 1905. Complete. 


Tumor 9 mos. Rapid growth 4 mos. 
Oper. Apr. 6, 1905. Excision breast. 


Tumor 8 yrs. Slow growth. Trauma. 
One year rapid growth. 

Oper. May 4, 1904. Complete. 
Burning sensation rt. breast. Lump, 
pain. 

Oper. Feb. 9, 1904. Complete. 
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MAMMARY SARCOMA (Continued) 


Remarks 
No glands. Encapsulated. 
Fascial type. 


Secondary to intracanalicu- 
lar ibromyxoma. 


No glands. Fascial type. 


Secondary to intracanalicu- 
lar fibromyxoma. 


Fascial type. 


Fascial type. No glands. 


Fascial type. Encapsulated. 


Sarcoma (?) secondary to 
intracanalicular fibromyx- 
oma. Borderline case. 


Fascial type. 
Glands involved. 


Secondary to intracanalicu- 
lar fibromyxoma. No glands. 
Encapsulated. 


Secondary to intracanalicu- 
lar fibromyxoma. Circum- 
scribed. 


Fascial type. 


Secondary to intracanalicu- 
lar fibromyxoma. 


Fascial type. No glands. 
Encapsulated. 


Sarcoma (?). Secondary to 
intracanalicular fibromyx- 
Encapsulated. Bor- 
derline case. 


oma. 


Fascial type with bone for- 
mation. No glands. Encap- 
sulated. 


Fascial type. Giant cells; no 
glands. Not encapsulated. 


Result 
Died May 30, 
1917, in 
Post-op. 
failure. 


hosp. 


cardiac 


Well 4 yrs. later. 


Died 12 yrs. later. 
Pulmonary tbe. 


Well 2 yrs. later. 
Died 1917. 
Cause (?). 


Well 17 yrs. later. 


Well 1913. Then 
lost. 


Well 3 yrs. 7 mos. 
later. 


Death same year. 


Died August, 
1930, cerebral 
hemorrhage. No 
recurrence. 


Death in gy mos. 
Recurrence. 


Death in 14 ms. 
Met. to lungs. 


Died in 5 yrs. 
Met. to glands 
and abdomen. 


Death in 6 wks. 
Lung. met. 


Dead. Cause un- 
known. Lost. 


Death in 3 mos. 
Lung abscess. No 
lung metastases. 


Death in 7 mos. 
Met. to liver. 
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Path. 
No. 


5235 


3838 


3011 


1664 


1165 
1085 


49133 


47105 


37916 


37862 


25611 


24297 


8998 


Sex 
F. 


Age 
17 


46 


37 


46 


44 


43 


43 


49 


26 


47 


30 
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TABLE I.—MAMMARY SARCOMA (Continued) 


History 
Lump It. breast 10 mos. Rapid growth 
3 mos. Hemorrhage. 
Oper. Oct. 19, 1901. Excision growth. 
Apr. 10, 1902. Excision recur- 
rence in scar. 


Tumor 2 yrs. Recent pain. 
Oper. Aug. 16, 1901. Complete. 


No history. 
Oper. Mar. 28, 
breast. 


1900. Excision of 


Tumor 1 yr. Recent pain. Bleeding. 
Oper. Jan. 23, 1897. Excision breast. 


Tumor 3 yrs. following trauma. Rapid 
growth 1 yr. Pain 4 mos. 
Oper. Oct. 4, 1895. Excision breast and 
pectoral fascia. 

December, 1895. Excision of re- 
current nodule. 


Tumor rt. breast 1 yr. 
Oper. February, 1925 (?). 


Trauma rt. breast followed by swell- 
ing and pain 5 wks. 
Oper. June 30, 1932. Incision for drain- 
age. Tumor increased in size. 

Aug. 5, 1932. Mastectomy. 


Remarks 
Fascial type. Giant cells. 


Secondary to intracanalicu- 
lar fibromyxoma. No glands. 
Circumscribed. 


Secondary to intracanalicu- 
lar fibromyxoma. Not en- 
capsulated. 


Secondary to intracanalicu- 
lar myxoma. Giant cells. 
Encapsulated. 


Secondary to intracanalicu- 
lar fibromyxoma. Very cel- 
lular. Axillary involvement 
(?). Encapsulated. 


Secondary to intracanalicu- 
lar fibromyxoma. No glands. 


Secondary to intracanalicu- 
lar fibromyxoma. 


Group II.—Neurogenic Sarcoma 


Painful lump rt. breast 6 mos. Diabetes 

mellitus. 

Oper. Mar. 13, 1931. Excision tumor. 
Mar. 15, 1931. Amp. breast. 


Tumor It. breast 1 yr. Rapid growth 
4 mos. 
Oper. Mar. 24, 1930. Amp. breast. 


Tumors both breasts 1 mo. Increased 
in size 2 wks. 
Oper. May 10, 1926. (?) 


Tumor 19 yrs. following trauma. Rapid 

growth 2 mos. 

Oper. April, 1926. Amp. breast. 
December, 1927. Explor. neck 

tumor. 


Tumor It. breast removed August, 
1918. Three recurrences. 
Oper. January, 1920. Complete. 


Tumor 15 yrs. Rapid growth in last 
few months. 
Oper. Mar. 28, 1919. Complete. 


Tumor rt. breast 4 yrs. Rapid growth 
3 mos. Pain. 
Oper. May I1, 1908. 
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Giant cells. 


Giant cells. Intracanalicular 
fibromyxoma present. No 
glands. 
Non-pigmented melanotic 
sarcoma. 


Perineural type. Encapsu- 
lated with multiple nodules 
and cysts. 


Probably nerve sheath. No 
glands. 


Nerve sheath or non-pig- 
mented mole. No glands. 


Intracanalicular fibromyx- 
oma present. Giant cells, 
circumscribed. 


Result 
Recurrence 4% 
mos. Ult. result 


after 2nd oper. (?). 


Well August, 
1916. No recur- 
rence. 


Lost. 


Death in 16 mos. 
of recurrence. 


Death 6 mos. 
later. Met. to 
lungs. Duration 
of life 3% yrs. 


Well, 1930. 


Well Dec. 22, 
1933. 


Died October, 
1931. Metastases 
to lungs. Skin re- 
currence. 


Well Apr. 11, 
1930. Then lost. 


Died in 2 mos. 


Died May 5, 1928, 
with cervical me- 
tastases, 


Died, 1921. 


Lost. 


48774 F. 13 
Lo 


35448 


34069 


28638 


22644 


15132 


2492 


51180 


45993 


38846 


6871 


Sex 


Age 


63 


42 


60 


30 


58 


64 


SARCOMA OF THE BREAST 


TABLE I.—MAMMARY SARCOMA (Concluded) 


Group III.—Lymphoid and Myeloid Sarcoma 


History 
Lumps in breast and skin, dropsy, 
dyspnoea, 
Oper. Apr. 16, 1925. Excision of 
nodule. 


Tumor It. breast 3 mos. Rapid growth. 
Oper. May, 1924. Complete. 


Tumor 1 day, pain 3 wks. 
Oper. Oct. 13, 1923. Complete. 


Tumor 24% mos. No pain. 
Oper. Aug. 11, 1921. Complete. 


Tumor 18 mos. No pain. 
Oper. Excision tumor. 


Tumor It. breast 6 mos. reacted to 
X-ray; tumor rt. breast no reaction to 
X-ray. 

Oper. Jan. 6, 1914. Excision of breast. 


Tumor rt. breast and abdominal pain 
5 mos. Cervical and inguinal adenop- 
athy. 

Oper. March 4, 1899. Complete. 


Remarks 


Lymphoid sarcoma. 


Myeloid sarcoma. 
No glands. 


Lymphoid sarcoma. Glands 
involved. 


Lymphoid sarcoma. No 
glands. 


Myeloid sarcoma. No 
glands, not encapsulated. 


Myeloid sarcoma. Glands 
involved. 


Lymphoblastoma. 
Glands involved. 


Group 1V.—Other Types (Non-indigenous) 


Lump It. breast 2 mos. No pain or 
trauma. 
Oper. Apr. 18, 1933. Complete. 


Abscess It. breast, tumor 6 mos. 
Oper. Sept. 30, 1929. Complete. 


Tumor rt. breast 1 mo. Trauma 7 yrs. 
previous. 
Oper. July 30, 1926. Complete. 


No history. 


Liposarcoma, no glands, en- 
capsulated. 


Giant-cell tumor with car- 
cino-sarcoma. No glands. 


Giant-cell tumor with hem- 
orrhagic areas, encapsu- 
lated. Sarcoma. 


Osteogenic sarcoma giant 
cells and bone formation. 


Result 
Died Apr. 18, 
1925. Autopsy 
thoracic and abd. 
metastases. 


Died in I year. 
Pulmonary me- 
tastases. 

Death 2 mos. 
later. Metastases 


to brain. 


Lost. 


Lost. 


Death in a few 
months with axil- 
lary metas. 


Died 5 mos. later. 


Well Sept. 2, 1933. 
No recurrence. 


Died, September, 
1933. Intest. ob- 
struction. Metast. 
(?) No recurrence. 


Well Sept. 4, 1933. 


(a) Age Incidence—The ages ranged from thirteen to seventy-five years, 


the average being 49.3 years. 


The peak of age incidence occurred in the 


forty-sixth to fifty-fifth year period in which there were sixteen cases (26.7 
per cent.). 
tween thirty-six and sixty-five years (66.7 per cent.). 


(See Fig. 14.) 


However, the majority of cases occurred be- 


(b) Clinical Findings——There were only two males in the entire series, 


one had lymphosarcoma and the other, fibrosarcoma. 
tory could be obtained. 


In four cases no his- 
In all the remaining cases there was a history of 


tumor of the breast. Trauma was present in five cases (9 per cent.), pain in 


eleven cases (20 per cent.), rapid growth in twenty-two cases (40 per cent. ). 


The duration of the tumor ranged from one day to nineteen years. In 
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twenty-seven cases (56.3 per cent.) there was a tumor for one year or less, 
In sixteen (33 per cent.) cases there was a tumor of three years’ duration or 
longer. In Group I (fibrosarcoma) there was a tumor present for one year 
or less in sixteen cases (49 per cent.), whereas thirteen cases (35 per cent.) 
revealed a previous tumor of three years’ duration or longer. In Group II 
(neurogenic sarcoma) three cases (42.9 per cent.) had a tumor less than 
one year and in four cases (57.1 per cent.) there was a tumor over two years. 
In Groups III (lymphoid and myeloid sarcoma) and IV (non-indigenous) 
the duration of the tumor was less than one year in every case where a history 
was given. A progressively shorter duration was thus found with an increase 
of malignancy in the various groups. In no case were metastatic lymph-nodes 
demonstrated except in Group III. However, much of the material had been 
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Fic. 14.—Chart showing the age distribution of sixty cases of mammary sarcoma. 

lost and previous competent observers found metastases in five cases of this 
series, of which three were in Group III where glandular involvement is to 
be expected. Two cases were considered doubtful. The glands were not 
involved in twenty-four cases and there was no mention made regarding 
axillary metastases in twenty-eight cases. Distant metastases were reported 
in thirteen cases of which six were pulmonary. Recurrence occurred in 
four cases, of which three died. The outcome as determined by follow-ups 
is shown in Table II. 

In Group I (fibrosarcoma) ten cases (24.4 per cent.) died of sarcoma or 
operation ; the follow-ups of seven were lost, and three cases lived less than 
one year. Of the remainder who were well or ultimately lost, twenty-one 
lived one year or more and eighteen cases (44 per cent.) in this group lived 
three or more years. 
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TABLE II * 


Those living 3 or more years.................... 3 

Those living OF MOre Years... 3 

Total living following operation five or more 14 


* No follow-up could be obtained in thirteen cases. 


Sarcoma secondary to fibro-adenoma or intracanalicular myxoma was 
found in twenty-four cases (40 per cent.). Three cases were considered 
doubtful. In two cases the presence of intracanalicular fibromyxoma was 
coincidental. Of the verified cases six (25.6 per cent.) died of the disease, 
thirteen (56.5 per cent.) were well one year or more, and four cases were 
lost. On the other hand there were fifteen cases of fascial fibrosarcoma of 
which four cases (26.7 per cent.) died of the disease, and only five (33.3 
per cent.) were found alive more than one year. 

In Group II (neurogenic sarcoma) three cases (42.9 per cent.) died of 
the disease, three were lost and one case lived only one year. In Group III 
(lymphoid and myeloid sarcoma) two cases were lost but five (71.4 per cent. ) 
died with metastases. In Group IV (non-indigenous) one case was lost and 
one died with probable metastases ; two cases living without recurrence. 

A review of the literature correlates the data given above with the 
observations of other authors. Geist and Wilensky® in their review of the 
literature, found in 435 cases 12 per cent. cystosarcoma, 6 per cent. adeno- 
sarcoma, 31 per cent. spindle-cell and 14 per cent. round-cell sarcoma. There 
were fifteen giant-cell and three melanosarcomas. ‘Trauma was found in 10 
per cent. and pain in 40 per cent. of the cases. The ages ranged from four months 
to eighty-eight years, the average being forty years. Metastases to glands were 
found in thirteen cases (3 per cent.) and most of these were round-cell sarcoma. 
Recurrences were found in 37 per cent. and metastases in 15 per cent. of the 
collected cases. Rapid growth was a common finding. Gross reported 1.2 per 
cent. metastases to glands and 18 per cent. distant metastases (Cheatle and 
Cutler). 

Greenough and Simmons!? in 658 breast tumors found carcinoma in 459 
cases (69 per cent.). There are also fourteen myxosarcomas (2 per cent.) 
and four non-indigenous sarcomas (0.6 per cent.). The ages varied from 
thirty-six to fifty-three years, the average being forty-nine years. No 
metastases to axillary glands were found. 

The belief that many sarcomas of the breast are secondary to benign 
fibroadenoma or intracanalicular fibromyxoma is substantiated by the micro- 
scopical finding of sarcoma within the substance of a preéxisting fibro- 
adenoma in 57 per cent. of the cases in Group I (fibrosarcoma). Also the 
clinical picture is similar in both instances. In 1932 Oliver and Major! 
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collected 400 cases of fibro-adenoma of the breast in this laboratory. These 
consisted of 241 intracanalicular fibromyxomas, 151 fibro-adenomas, and 8 
cystic adenomas. There was a history of lump in the breast in 333 cases, pain 
in 143 cases, and trauma in 42 cases. The peak of age incidence was twenty 
to twenty-four years. The average duration of symptoms was three years in 
345 cases. Greenough and Simmons’? report an average of 28.8 years, 
(D’Annoy and Wright’. ) 

(c) Diagnosis—The important condition to rule out is carcinoma. Age 
is no aid because it is the same for both. Size is important, however, because 
large bulky tumors are very likely to be sarcoma, especially in the absence of 
metastasis to lymph-glands. Except for the cases in Group III (lymphoid 
and myeloid sarcoma) glandular involvement should be indicative of carcinoma. 
Benign circumscribed tumors of long duration which have suddenly become 
large, lobulated and cystic are probably sarcomas developing upon a preéxist- 
ing fibro-adenoma. When the malignant transformation begins is difficult 
to state because it is possible that the sarcoma remains stationary for months 
or longer. This sign is, however, misleading because one-half of the cases 
in Group I (fibrosarcoma), (and 56.3 per cent. in the entire series) had 
symptoms for one year or less, which is more characteristic of carcinoma. 

Rarely, large tumors may belie their true status and actually be masquerad- 
ing cancer—the case described on Page g illustrates this point clearly. An- 
other tumor which may simulate sarcoma is comedo-carcinoma of the breast. 
This tumor consists of ducts filled with solid masses of epithelial cells and 
may attain huge dimensions. Large fungating tumors are produced which 
have every outward appearance of high-grade malignancy, but metastatic 
glands are never found in the pure form of the disease and the patients 
rarely die of this condition. This fact had been recognized by Halsted™ 
and Bloodgood many years ago. Frozen section should be done in each case 
and the diagnosis can be substantiated immediately. This is the only way 
one can rule out small-cell carcinoma and benign fibro-adenoma. The 
presence of sarcoma in fibro-adenoma should be suspected by its diffuse 
process and its great cellularity. The stroma consists of large spindle cells 
with large vesicular nuclei, and there are numerous mitotic figures. The 
borderline cases are those in which the clinical findings favor sarcoma and 
where the tumor is very cellular. However, the stroma cells are small and 
less malignant and there are very few mitoses. 

(d) Treatment.—Irradiation therapy offers little except for those cases 
in Group III (lymphoid and myeloid sarcoma), which are radio-sensitive. 
However, pre-operative irradiation is recommended because one is unable to 
distinguish the radio-sensitive from the radio-resistant forms (Cheatle and 
Cutler). If the tumor melts very rapidly under irradiation lymphosarcoma 
should be suspected. 

Operation is the method of choice. Simple mastectomy alone is insuf- 
ficient. Bloodgood (Case Report No. 32,369) learned many years ago that 
recurrence in benign fibro-adenoma and intracanalicular fibromyxoma of 
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the breast is rare but common in sarcoma; and that in cases where the pectoral 
muscles and fascia were removed recurrence and death from metastases to 
lungs seldom occurred. In 1911 Greenough and Simmons!’ found no axillary 
metastases in their series of mammary sarcoma and recommended mastectomy 
alone for these cases. These facts are borne out in our series. Excision alone 
is often followed by recurrence. Extension occurs to the pectoral fascia and 
not to the axillary glands. Therefore, operations upon sarcoma of the breast 
should include both pectora} muscles and fascia. The axillary dissection may 
be omitted. Enucleation cr excision should not be performed even if the 
tumor be encapsulated because it may be sarcoma and extension frequently 
occurs along the blood-vessels through the capsule. 

(e) Prognosis.—Sarcoma of the breast has on the whole a better prognosis 
than carcinoma. It may (as well as carcinoma) exist for years without kill- 
ing the patient. An interesting condition was observed by Legrain in the 
native women of Algeria, in whom multiple tumors occurred in both breasts, 
the type being either spindle or round cell. These tumors frequently ulcerated 
and did not metastasize, death, as a rule, resulting from sepsis following the 
infection of the eroded tumor (Geist and Wilensky®). Just as in neoplasms 
elsewhere in the body sarcoma secondary to a benign tumor offers a better 
prognosis for duration of life or cure than primary sarcoma. As to type, 
one may state that there is a far higher percentage of cures and a longer 
duration of life in fibrosarcoma than in neurogenic sarcoma. The outcome 
for patients in Group III (lymphoid and myeloid sarcoma) is practically 
hopeless. In Group I (fibrosarcoma), the chances of cure are slightly better 
in the fibro-adenoma than in the fascial type of sarcoma and the expectancy 
of life is almost one-third greater. The cases occurring in fibro-adenoma that 
die are those which tend towards that type of growth seen in neuregenic 
tumors in which there are giant cells, infection, hemorrhage and large tumor 
cells. There is also haphazard growth obliterating the intracanalicular pat- 
tern, and the periductal arrangement gives way to the more diffuse type of 
tumor. 

The rarity of giant-cell tumors of the breast has prompted a rather de- 
tailed consideration of two cases recorded in this series. Geist and Wilensky® 
found fifteen cases of giant-cell tumor in their large series and “were unable 
to formulate an idea as to their histogenesis.’’ Jessup’? reported a case in 
a female, thirty-five years old, who had a painful lump in the breast with 
involvement of lymph-glands. Grossly, the tumor was circumscribed and 
the size of a hen’s egg and microscopical section revealed a giant-cell tumor 
of the epulis type (confirmed by Ewing*). Here again the origin was held 
obscure. However, the following theories have been proposed: (1) Teratoma 
in which one cell type predominates; (2) tissue metaplasia with chronic in- 
flammation as is seen with myositis ossificans; (3) metastasis of giant-cell 
tumor; (4) Cohnheim’s rests—or the sequestration of embryonal elements 
of the growing thoracic skeleton. Leroux! reported a case of giant-cell re- 
action of the stroma in a case of carcinoma of the breast and he believed that 
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the giant cells were a defense mechanism on the part of the body against the 
cancer growth. (“A mutually antagonistic reaction.” ) 

In the two cases under discussion one was associated with carcino-sarcoma 
and the other resembled a fibrosarcoma. Grossly the first case (P. N., 45993) 
consisted of a large non-encapsulated, yellowish white tumor which con- 
tained cysts and hemorrhagic areas. Histologically, there were found areas 
of necrosis, hemorrhage and pigment and round-cell infiltration. In some 
areas there was definite evidence of invasion by small round epithelial cells as 
is seen in scirrhous cancer of the breast. There were cysts lined with giant 
cells and solid areas containing nests of giant cells of the epulis type sur- 
rounded by a stroma containing 
spindle cells and fibroblasts. The 
giant cells contained from thirty 
to seventy-five nuclei, and in 
some fields fifty to one hundred 
and fifty of these cells could be 
seen. 

In the second case (P. N., 
38846) the tumor was the size 
of a walnut, encapsulated and 
contained spots of hemorrhage. 
Histologically (Fig. 15) it re- 
sembled the previous case ex- 
cept that the carcinomatous ele- 
ments were absent and the 
stroma here showed evidence of 
malignant change. The spindle 
cells were large and vesicular, 
growing irregularly and there 

_ Fic. 15.—(Path. No. 38846.) A high-power photo’ were numerous mitotic figures. 
micrograph of a giant-cell tumor of the breast. Note the 
epulis type of giant cells and compare with Fig. 10. The 30th cases revealed foam cells 


case is that of a woman aged sixty-four years who had a 
lump in the right breast for one month. A complete opera- gnd xanthomatous areas. Also 


tion was performed and the patient has been well for a 

period of seven years. the giant cells were not tumor 
giant cells but of the foreign body type—the nuclei were smaller and more 
numerous, and there were a greater number of these cells than is seen in other 
forms of malignancy of the breast. 

These tumors are probably the result of a disturbance in lipoid metabolism 
in which there is an abnormal reponse by one of the elements in the healing 
or reparative process. Fat necrosis is commonly accompanied by giant cells 
and this process may accompany, or even simulate, mammary cancer. 
Numerous giant cells were found in thirteen cases in our series. Crossan* 
described a case of a woman who developed lumps in both breasts following 
subpectoral saline infusions. One breast was amputated and it revealed 
encapsulated fat with cysts and phagocytic giant cells, fibroblasts and 


418 


P 
ce 
3 
fae. 
4 
i 
3 


SARCOMA OF THE BREAST 


lymphocytes. In 1921 Lee and Adair’ recognized the fact that fat necrosis 
may be followed by a painless, rapidly growing, hard, fixed tumor which may 
be nearly indistinguishable from carcinoma. 

Tumefaction of the fatty tissue of the breast is very prone to occur dur- 
ing the functional cycles of the gland (pregnancy, lactation, etc.) following 
trauma and especially in large pendulous breasts which are subject to ischzemic 
and pressure changes. By means of enzyme action, autolysis or degenerative 
changes the fatty tissue is split into fatty acid and glycerine (Menville’). 
Healing is characterized by a foreign-body reaction which appears _his- 
tologically as an influx of round and giant cells, and dense fibrous tissue 
(Menville’®). Occasionally cholesterol crystals are seen. When foam cells, 
deposits of haemosiderin pigment and an accumulation of red blood cells are 
present, the process is called xanthoma. These pathological changes are very 
characteristic but in rare instances may go on to further mutations and take 
on a most extraordinary appearance (giant-cell tumor). Menville reviewed 
the material in this laboratory and found fifty-nine cases of fatty tumors out 
of 3,000 breasts cases, (Table III). He concluded that fat necrosis and 


TABLE III (from Menville) 


Xanthoma 
9 cases in 3,000 
breast lesions 


Lipoma Fat Necrosis 
25 cases in 3,000 25 cases in 3,000 
breast lesions breast lesions 


Age: 44.6 vears. 46.3 years. 44.6 years. 

Duration of 

symptoms: 3.1 years, 2.95 years. 2.7 years. 

Sex distribu- g2 per cent. females. 

tion: 8 per cent. males. 100 per cent. females. 100 per cent. females. 
Trauma: 26 per cent. 4.4 per cent. II per cent. 

Pain: 65 per cent. 21.7 per cent. 33.3 per cent. 


Gross appear- Golden yellow, firm Homogeneous, dull, Brownish-yellow, firm, 
ance: lobulated mass with grayish white, firmstel- irregular mass. 
white fibrous septa. late mass. 


Microscopical Fat cells separated Foam cells (micro- and Foam cells (micro- and 
appearance: by delicate fibrous macrophages) fibro- macrophages) fibro- 
stroma. blasts, lymphoid and _ blasts, hamosiderin, 
giant cells. lymphoid and giant 
cells. 
Incorrectly 
diagnosed as 
malignant: O per cent. 20 per cent. 11 per cent. 
Associated 4 per cent. (carci- 64 |Schimmelbusch, Schimmelbusch, 
pathology: noma) I case. per 6 cases. 797 4 cases; 
cent. | Carcinoma, per | scar tissue, 
| 10 cases. cent. ) I case; 
| carcinoma, 
2 cases. 
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xanthoma of the breast arise from fat tissue and should be classified as fatty 
tissue tumors. In his series there were twenty-five lipomas, twenty-five cases 
of fat necrosis and nine xanthomas. Nine cases (35 per cent.) of fat necrosis 
were found in small lipomas, six (24 per cent.) with Schimmelbusch disease, 
and ten (40 per cent.) with carcinoma. These local disturbances in lipoid 
metabolism gave rise to tumors which were incorrectly diagnosed malignant 
in 20 per cent. and 10 per cent., respectively, of those cases of fat necrosis 
and xanthomas. 

The great similarity between these conditions, it seems, justifies the in- 
clusion of giant-cell tumors of the breast within the same process, except that 
in these instances giant cells are far more numerous than fibroblasts, fat or 
foam cells. The prognosis is difficult to predict because of the few cases 
which have been reported, but in general it may be said to be better than in 
other types of sarcoma and carcinoma. However, it is commonly a multiple 
tumor and other forms of malignancy should be looked for. Helwig! re- 
ported a case of mammary cancer combined with giant-cell sarcoma in a 
patient aged forty-three. The woman had a painful mass in the right breast 
for eleven months, accompanied by glandular metastases, and operation was 
followed by recurrence. Helwig believed it was a case of metaplasia originat- 
ing in a carcinoma. 

Carcino-sarcomas of the breasts are rare tumors but have been described 
by many observers. We have one case (P.N. 45993) in our series. These 
tumors are really curosities and are much more common in laboratory animals 
(mice and rats) in whom transplantation experiments have produced meta- 
plastic transformation of carcinoma into sarcoma. (Helwig!?.) Kerbirion is 
said to have described the first case in 1879. Since then several theories for the 
origin of these tumors have been proposed. These are: (1) that they are mixed 
tumors; (2) that they are a result of sarcomatous transformation or meta- 
plasia of the carcinomatous stroma; (3) that they are two distinct tumors. 


SUMMARY 


(1) Sixty cases of mammary sarcoma are presented. 

(2) They are analyzed and classified upon a histological and anatomical 
basis into four groups: (1) fibrosarcoma; (II) neurogenic sarcoma; (III) 
fymphoid and myeloid sarcoma; (IV) a non-indigenous group. Type I 
(fibrosarcoma) has been subdivided into the fascial type and that secondary 
to fibro-adenoma. 

(3) It is believed that the best prognosis is in Group I and that sarcoma 
secondary to fibro-adenoma or intracanalicular fibromyxoma, though his- 
tologically and clinically malignant, offers an excellent chance for cure if 
properly treated. 

(4) Two cases of giant-cell tumor are presented. Histologically, they 
closely resemble giant-cell tumor of bone. It is believed that they arise as 
a result of an abnormal healing reaction in fat necrosis and are often as- 
sociated with other neoplasms. 
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(5) The treatment of sarcoma is surgical, and mastectomy with excision 
of both pectoral muscles and fascia is recommended. Axillary metastases 
rarely occur in mammary sarcoma and probably never early in the disease. 
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THE TREATMENT OF ACUTE TRAUMATIC HEMOTHORAX 
By Joun M. Foster, Jr., M.D., Duvat Prey, M.D. 


oF DEenvER, COoLo. 


TrAuMATICc hemothorax, most frequently due to gunshot or stab wounds, 
occurs with sufficient frequency in civil life to warrant a more careful analysis 
of these cases to determine the proper mode of treatment. The medical lit- 
erature for the past decade discloses a distinct scarcity of articles pertaining 
to this subject for obvious reasons; first, because with the termination of the 
World War, it was felt that there was no longer the need for further study 
in this field; and second, for the reason that these cases occurred almost 
exclusively among the criminal classes. However, with the present-day meth- 
ods of gang warfare, the personnel of our emergency hospitals are constantly 
confronted with the care of penetrating wounds of the lung, deserving of our 
utmost skill. A survey of several of the larger general hospitals in this coun- 
try reveals the fact that the treatment in over 95 per cent. of these cases is 
still expectant in nature, despite the fact that Morelli,’ during the late war, 
very materially reduced the mortality rate by early aspiration of the hemo- 
thorax, followed by air injection. 

The hemothorax resulting from a penetrating chest wound may be of two 
types: first, the sudden, acute variety which occasionally terminates fatally 
within a relatively short period of time; and second, the hemothorax which 
develops gradually over a period of days from oozing as a result of the 
continuous motion of the uncollapsed lung, and the suction effect of the intra- 
pleural negative pressure. 

In the latter type, i.e., in those cases having only a small to moderate 
amount of blood within the pleural cavity, past experience has shown that the 
expectant method of therapy frequently suffices. The treatment may be 
simply supportive with no active intervention, or in certain instances aspira- 
tion alone may be done as an emergency measure, if there are symptoms of 
increased pressure due to excessive fluid, otherwise aspiration is usually 
reserved for a latter date, often a week or more following the injury, when 
fractional aspirations may be instituted to stimulate absorption. More re- 
cently Duff Allen,? of St. Louis, has described a method of his own which 
is expectant in nature and with which the results have been very gratifying. 
Allen’s treatment consists simply in placing the patient in the prone position 
on the wounded side in such a manner that the blood contained in the pleural 
cavity may slowly drain out through the most dependent wound. This author 
reports thirty-eight cases treated in this manner without a fatality, and in only 
six was subsequent aspiration necessary. 

In a previous communication,® the four chief objections to the expectant 
method of treatment were described as follows: first, the excessive reabsorp- 
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tion time and resulting long hospitalization ; second, fluid acts as a poor com- 
pressor of lung tissue and the gradual hemorrhage may persist until the 
pleural cavity contains two or more litres of blood; third, a hemothorax forms 
an ideal culture medium for bacterial growth, and pathogenic organisms may 
readily flourish in this closed space; and fourth, the danger, infrequent as it 
is, of the formation of a thickened pleura or deforming intrapleural adhesions 
from failure of complete absorption of the blood. 

For these reasons, it has been our feeling that the treatment of choice, in 
both the mild and severe cases, is that of early aspiration of the hemothorax 
with replacement by air. This procedure was first instituted at the Denver 
General Hospital during the latter part of 1930, and since that time the ma- 
jority of the cases of traumatic hemothorax have been cared for in this 
manner. Table I shows a comparison of results obtained by the expectant 
and collapse methods during the past six years. 


TABLE | 
Average 
Number Septic Mortality, Hospitalization 
Method of Treatment of Cases Complications Deaths Per Cent. in Days 
37 I 19.0 29.1 
Aspiration and air in- 
II 2 18.1 13.7 


These figures represent too few cases to be particularly valuable, but two 
worthwhile facts are readily discernible ; namely, the incidence of septic com- 
plications, and the difference in the hospitalization periods. We are inclined 
to agree with Boland* that the danger of septic phenomena following a lung 
injury in civil practice is vastly overemphasized, and the obvious conclusion 
to be drawn is that the pleura is far more resistant to infection than was 
formerly supposed. This analysis further substantiates the fact that the 
duration of the hospital visit is reduced by more than 50 per cent. in those 
cases treated by artificial pneumothorax; a factor of considerable economic 
importance. 

Undoubtedly the policy of “watchful waiting” or any expectant method 
of treatment will be satisfactory in the majority of lung-injury cases in whom 
the penetrating object has produced a laceration of the more superficial por- 
tions of the lung parenchyma where the blood-vessels are of comparatively 
small calibre, because it is a well-established fact that these cases rarely 
terminate fatally, except when accompanied by one of the septic sequelae. The 
real mortality, however, results almost entirely from deaths occurring within 
a few minutes to a few hours following the accident as a result solely of a 
sudden, massive hemothorax caused by damage to one or more of the larger 
blood-vessels near the hilus of the lung. The particular aim of this paper is 
to emphasize this fact, and again call attention to the value of collapse therapy 
in these patients, as it is obvious that any expectant mode of care is doomed 
to failure in such circumstances for the following reasons : 
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(1) Because the hemorrhage cannot be adequately controlled due to the 
large size of the compromised vessels. 

(2) Because death will rapidly supervene as a result of exsanguination, 
inasmuch as the pleural cavity is capable of containing three litres of fluid. + 

(3) Because by the time that a hemothorax sufficient to collapse the lung 
has formed, two other factors will necessarily be present, which are sufficient 
in themselves to cause death; namely, profound shock and displacement of the 
heart and mediastinal structures. 

Therefore, in individuals presenting the manifestations of an acute, mas- 
sive hemothorax, we must institute a method of treatment which will at once 
check and permanently control the hemorrhage from the lung. This can be 
accomplished in only two ways: by radical surgery or by artificial pneumo- 
thorax, and obviously the latter is the procedure of choice. 

i In dealing with this type of case, 
er the time factor necessarily assumes 
gigantic proportions. Only too fre- 
quently the delay incident upon the 
notification of the staff surgeon and 
the subsequent preparation of the 
operating room spells disaster. To 
avoid this additional risk, a thorough 
understanding of the gravity of this 
condition and a knowledge of the tech- 
nic of this simple procedure should 
be made the duty of each surgical 
house officer, so that the patient may 
receive the benefit of early interven- 
tion. 
The technic of aspiration and _ re- 
placement with air has been adequately 
oo, en described previously by numerous au- 
left-sided hemothorax. thors, and will not be repeated in this 
report, other than to mention the necessity of injecting at least a third more 
air than blood evacuated in order to obtain a collapse sufficient to control 
further hemorrhage. 

Autotransfusion, while not without its dangers, must be given serious con- 
sideration as an adjunct to the treatment in these cases showing a massive 
hemothorax, because the actual blood volume loss is most frequently between 
1,500 and 2,500 cubic centimetres. The usual method of direct blood trans- 
fusion is, of course, preferable, but in almost every case a suitable donor is 
not immediately available, and in this event we are justified in re-transfusing 
the blood obtained by aspiration from the pleural cavity, provided an immedi- 
ate reaction is not encountered. Autotransfusion was performed three times 
in our series; the result was entirely satisfactory in two instances, but in the 


424 


} 
| 
| 
| 
; 


TRAUMATIC HEMOTHORAX 


third, an immediate, although mild, reaction followed the injection of the 
first twenty cubic centimetres. 

In order to more clearly illustrate the advantages of collapse therapy in 
cases having extensive intrapleural hemorrhage, a report in detail of the 
following case seems justifiable. 


ILLUSTRATIVE CasE.—(Case 84881, Denver General Hospital.) A negro male, aged 
thirty-six, entered the hospital at noon February 3, 1933, with a history of having been 
shot in the left chest a few minutes prior to admission. 

The patient at entry showed evidences of profound shock; he was unconscious, the 
skin was clammy, and pulsations in the radial arteries could not be elicited. A bullet 
wound, hemorrhaging moderately, was visualized at about the level of the eighth rib 
in the anterior axillary line on the left side. No point of exit was seen, but the bullet 
could be palpated beneath the skin of the back four inches to the left of the spine. A 
moderate amount of subcutaneous emphysema was present. The remainder of the 
examination was essentially negative. 
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Fic. 2.—Sketch to illustrate the method of aspiration and air infection. 


The usual shock therapy, consisting of morphine, elevation of the feet, external heat, 
and intravenous glucose was instituted immediately, and the patient responded promptly, 
and to such an extent that a portable X-ray of the chest could be taken within an hour 
after the injury. (Fig. 1.) From the extent of and the rapidity with which the hemo- 
thorax had developed, it was thought that any conservative method of treatment would 
not suffice; therefore, the patient was immediately transferred to the operating room for 
aspiration and air injection. 

Operation.—A large-calibre needle was inserted into the lowermost part of the left 
pleural cavity in the axillary line, and a second (smaller) needle, attached to a pneumo- 
thorax machine, was inserted two interspaces higher. (Fig. 2.) Following the withdrawal 
of each 100 cubic centimetres of blood, approximately 125 cubic centimetres of air were 
injected, and a manometric pressure reading taken. An attempt was made to transfuse the 
patient with the aspirated blood, but was discontinued due to a mild reaction, and as a 
substitute an infusion of 2,000 cubic centimetres of 10 per cent. glucose was given. 
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Aiter the aspiration of 1,000 cubic centimetres of blood and replacement of 1,700 cubic 
centimetres of air, a portable X-ray was taken with the patient remaining in Trendelen- 


10006 ¢. blood 
/TOOCC. Air 
1/500 ec. blood 
Z30ecc. air 
Fic. 3.—-Condition of the chest following par- Fic. 4.—Showing the end-result after aspira- 


tial aspiration and air injection. Due to Trendel- tion of 1,500 cubic centimetres of blood with rein- 
enburg position, a moderate hemothorax persists jection of 2,300 cubic centimetres of air. Intra- 
at the apex. Note the presence of the aspirating pleural pressure plus six centimetres of water. 
needle in the costophrenic sinus. 


burg position on the operating table. (Fig. 3.) It was at once obvious that a moderate 
hemothorax still persisted at the apex; therefore, with the patient in Fowler position, an 
a 
( 
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i 
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I 
Fic. 5.—Photograph of an X-ray to show the Fic. 6.—Condition of the chest following the c 
reaccumulation of blood in the left pleural cavity further evacuation of 350 cubic centimetres of blood t 
at the end of eighteen hours. and injection of 500 cubic centimetres of air. A 


more complete collapse of the lung is now present. 


additional 500 cubic centimetres of blood were aspirated and replaced with 600 cubic 
centimetres of air. At the conclusion of the procedure, the amount of blood evacuated h 
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was 1,500 cubic centimetres, the amount of air injected was 2,000 cubic centimetres, and 
the intrapleural pressure measured plus 7 centimetres of water. A further X-ray check 
at this time (Fig. 4) showed the pleural cavity to be free of blood, and the lung 


moderately collapsed. 

Post-operative Course—The patient was immediately symptomatically improved, 
although the pulse remained 140. Approximately four hours later a direct transfusion 
of 550 cubic centimetres of whole blood was given, resulting in further improvement. 

The following morning an X-ray (Fig. 5) disclosed a slight reaccumulation of 
fluid within the pleural cavity. Without discomfort to the patient, 350 cubic centimetres 
of blood were aspirated and 500 cubic centimetres of air injected. The X-ray following 
this manoeuvre (Fig. 6) showed a more complete collapse of the lung than previously 


existed. 
The subsequent course was entirely uneventful, the temperature and pulse rate reach- 


ing normal on the fifth day. Repeated examinations of the chest and frequent réntgeno- 
grams failed to reveal evidences of further bleeding. Gradual re-expansion of the lung 
commenced on the fifth day and was com- 
plete within three weeks, but the patient 
was discharged from the hospital on Feb- 
ruary 16, thirteen days after entry. A 
follow-up X-ray taken one month later 
(Fig. 7) disclosed no evidence of pa- 
thology. 


This case illustrates several points. 
It is in such patients that a high 
percentage of fatalities occur, due to 
two factors; namely, the loss of 
blood volume, and the embarrassment 
of the cardiac mechanism resulting 
from a displacement of the medi- 
astinal structures. It must be evi- 
dent that further bleeding into the 
pleural cavity would have occurred 


in this case if measures had not im- Fic. 7.— Follow-up X-ray taken one month 
after the accident, showing complete re-expansion of 


mediately been instituted to control the left lune. 


the bleeding vessels. Some may argue that part of the blood obtained by 
aspiration results from, a sudden reactivation of the hemorrhage during the 
operative procedure as a result of lung re-expansion. This, however, is not 
true, because air is injected as the blood is evacuated; thus maintaining and 
even adding to the degree of lung compression. Further, the advantages of 
early and frequent réntgenograms are illustrated, for the reason that it is 
almost impossible to accurately judge clinically the amount of the hemothorax. 
Lastly, the hospitalization period, lasting in this instance for only thirteen 
days, is worthy of consideration, both from the viewpoint of the patient and 
the hospital. 
CONCLUSIONS 

(1) Comparatively few articles pertaining to traumatic lung pathology 

have been published since the termination of the war; and a hospital survey 
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reveals the fact that the expectant mode of treatment is the one most generally 
in use at the present time. 

(2) Traumatic hemothorax is arbitrarily divided into two types: first, the 
variety which is characterized by a sudden, profuse hemorrhage into the 
pleural cavity ; and second, the hemothorax which occurs as a result of a slow 
oozing, usually over a period of days. 

(3) A series of cases are presented which were treated by expectant 
measures and by aspiration with air replacement. The conclusion is that in 
cases showing a small of moderate amount of blood within the pleural cavity, 
either mode of care will be attended with equally satisfactory final results, 
but in those treated by artificial pneumothorax, the duration of the hospital 
stay is reduced by more than 50 per cent. 

(4) The danger of septic complications following chest injuries in civil 
practice has been overemphasized in the past. 

(5) The mortality resulting from wounds of the lung is made up almost 
exclusively of deaths occurring within a few minutes to a few hours follow- 
ing the accident, and is due solely to the formation of a sudden, massive 
hemothorax. 

(6) The treatment of choice in patients presenting manifestations of an 
acute massive hemothorax is immediate aspiration of the hemothorax followed 
by injection of air. 

(7) The use of autotransfusion as an emergency measure in these cases 
is recommended. 
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CANCER OF THE KIDNEY 


SQUAMOUS-CELL CARCINOMA OF THE RENAL PELVIS WITH SPECIAL 
REFERENCE TO ETIOLOGY 


By Jupson B. M.D., Stuart F. Macmituan, M.D. 
OF SCHENECTADY, N. Y. 
FROM THE SURGICAL SERVICE OF THE ELLIS HOSPITAL 


THE rare incidence of primary renal pelvic tumors in general and the recent 
observation of two squamous-cell tumors prompts the following case reports 
and review of the literature. 


Case I.—( No. 10338). Mrs. A. Y., white, married, aged fifty-six, was admitted to the 
Ellis Hospital March 13, 1933, with a chief complaint of pain in the right side of the 
abdomen and right back, of a year’s duration. Recently the pain had been accompanied by 
nausea, vomiting and profuse sweating. Eleven weeks previous to admission the gall- 
bladder was drained in another hospital but without relief of symptoms. The patient con- 
tinued to have dull, aching pain which extended from the right flank and anteriorly into 
the right lower quadrant. There was no frequency of urination, dysuria or hematuria. 
There was a gradual loss of twenty pounds in weight. 

Physical examination disclosed an acutely ill, middle-aged woman. The examination 
was negative except for marked tenderness over the entire right lower abdomen and 
posteriorly to the right costovertebral angle as well as in the inner surface of the upper 
right thigh. A large mass was palpable, filling the right upper quadrant and extending 
posteriorly, which was firm, rounded, fixed and tender, and measured about fifteen by 
twenty centimetres. 

Four days after admission to the hospital, the patient had an irregular septic tem- 
perature, at times as high as 103°, with a pulse of 135. Urinalysis was negative except 
for a faint trace of albumin and a moderate number of leucocytes. Blood count was red 
blood-cells, 3,200,000; white blood-cells, 14,000; 62 per cent. hemoglobin (Newcomer) ; 
82 per cent. polymorphonuclear leucocytes, 13 per cent. lymphocytes, 1 per cent. endothelial 
leucocytes, and 4 per cent. myelocytes. Blood Wassermann and Kahn tests negative. Blood 
sugar, 120 milligrams per 100 cubic centimetres, urea nitrogen, 16.5 milligrams per 100 
cubic centimetres. 

On the day of admission she was given a transfusion of 500 cubic centimetres of 
citrated blood. A flat X-ray plate was negative except for a small irregular shadow 
thought to be a calculus in the right kidney region. Cystoscopy disclosed a normal bladder. 
No urine was excreted from the right ureteral orifice. Clear urine was noted coming from 
the left ureter. A No. 6 ureteral catheter was easily passed to the right kidney pelvis and 
a pyelogram was made. The right pyelogram disclosed a large irregular mottled shadow 
without definite outlines and the smaller shadow previously noted, was seen in close rela- 
tion to the catheter. A diagnosis was made of right perinephritic abscess with kidney cal- 
culus. Operation, March 17, 1933. A right Mayo incision immediately opened into a 
large perinephritic abscess filled with foul pus. The right kidney was found enlarged 
and almost entirely replaced by a pyonephrotic abscess cavity. The kidney substance was 
very adherent at the hilus and in an attempt to remove the organ, the peritoneal cavity 
was accidentally opened. Gauze was packed down to the opening, cigarette drains placed 
and the wound was closed. A right rectus incision was made and the peritoneal opening 
was identified just lateral to the ascending colon and closed. The peritoneum was drained 
and the wound closed in layers. A culture showed organisms of the gram-negative colon 
group. 


429 


| 


GILBERT AND MACMILLAN 


The patient reacted poorly and died of sepsis and cardiac failure five days post- 
operative. An autopsy the same day disclosed a localized abscess cavity in the right 
colic gutter which communicated with the abscess cavity surrounding the right kidney. 
There were two other secondary collections of pus present which communicated with the 
primary abscess cavity. One cavity was subdiaphragmatic, ten centimetres in diameter, 
over the right lobe of the liver, and the other retroperitoneal sixteen centimetres in 
diameter extending beneath the ascending colon over to the mid-line. Cultures from 
the subdiaphragmatic abscess yielded hemolytic Staphylococcus aureus and B. coli com- 
munis. The right kidney, fifteen by ten by nine centimetres, was found in the medial 
portion of the perinephritic abscess, and consisted of a collapsed sac. Around the hilus 
and pelvis there was marked inflammatory thickening which resembled indurated fat or 
tumor tissue. In the lower portion of the pelvis there was an irregular blood-stained 
calculus of staghorn type, about one by three centimetres in diameter. The upper ureter 
was almost completely obliterated by dense, fibrous tissue. The middle and lower 
ureter was about twice normal in diameter and showed numerous rounded, raised areas 
in the mucosa which resembled atheromatous plaques. There was no evidence of distant 
metastases. 


Fic. 1.—-(Case I.) Low power, showing Fic. 2.—(Case I.) High power, tumor 
tumor embolus in small artery. showing squamous-cell characteristics. 


Microscopical examination of various portions of the kidney shows the remains 
of a few tubules and dense, fibrous tissue in which are many groups of tumor-cells, 
some arranged in the form of acini, others without differentiation. Mitoses are infre- 
quent. An occasional area shows clusters of squamous epithelium. The blood-vessels 
show marked degenerative changes in which there are hyaline areas, intimal thickening 
and organized thrombi. The right ureteral wall is thickened and diffusely infiltrated 
with numerous clusters of tumor-cells having squamous epithelial characteristics, and 
marked lymphocytic infiltration. 

Summary of Anatomical Diagnosis.—Chronic interstitial nephritis and squamous-cell 
carcinoma of right kidney and ureter, grade III. Infarct (fifteen centimetres) upper pole of 
the left kidney. Chronic pleuritis. Chronic myocarditis. 

Case II.—(No. 10244). Mr. A. P., married, white, farmer, aged fifty-four, entered 
the Ellis Hospital March 7, 1933, with a chief complaint of pain in the left kidney region. 

For the past four months he had irregular attacks of sharp pain posteriorly in the 
left kidney region. Abdominal pain had also been present since the previous summer when 
it was aggravated by heavy farm work. He complained of no urological symptoms. 

In his past history he had an attack of rheumatic fever at the age of twenty-two years, 
lasting six weeks, and an attack of influenza in 1918. In December, 1932, he complained 
of abdominal pains, constipation, and the passage of bloody stools, and a sensation of 
numbness extended down the left leg to the toes. A gastro-intestinal radiographical series 
at that time was negative. A few red blood-cells were found in urinalysis and cystoscopy 
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was recommended but not carried out. On admission, the physical examination was nega- 
tive except for a firm, fixed, non-tender mass palpable in the left kidney region, extending 
well up under the costal margin. 

Urinalysis on two examinations was negative except for a slight trace of albumin and 
occasional blood- and pus-cells. Phenolsulphonephthalein test showed 17 per cent. excre- 
tion in the first hour, 17 per cent. in the second hour; a total of 34 per cent. in two hours. 


Fic. 3.—(Case II.) Bisected kidney showing pelvic origin of tumor. 


The blood Wassermann and Kahn tests were negative. Blood sugar, 107 milligrams per 
100 cubic centimetres, urea nitrogen, 13 milligrams per 100 cubic centimetres. 
Cystoscopy disclosed a normal bladder. Ureteral catheters were passed easily and 
bilateral pyelograms were made. The right pyelogram was normal except for slight 
kinking of the right ureter at the level of the upper border of the fourth lumbar vertebra. 
The left kidney disclosed no iodide in the pelvis, although some was present in the upper 
and lower calyces. The ureter appeared somewhat dilated at the ureteropelvic junction. 


Fic. 4.—(Case II.) Low power, showing highly Fic. 5.—(Case II.) (Oil immersion.) Showing 
malignant anaplastic carcinoma of renal pelvis. character of tumor growth. 

Clinical Diagnosis.—Primary tumor of the left kidney pelvis. Operation, March 13, 
1933. Through the usual loin incision the left kidney was found enlarged and adherent. A 
hard mass replaced the middle third of the kidney and extended medially along the hilus, 
making mobilization difficult. Nephrectomy was carried out, but tumor tissue about the 
pedicle could not be completely removed. 

The specimen consists of a bisected kidney, fourteen by seven by five centimetres. On 
section, a sémewhat globular tumor mass is found in the middle third of the kidney. It 
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measures four centimetres in diameter and occupies the pelvic region extending from the 
pelvis through the kidney substance to the capsule on the outer border. Although the 
tumor is fairly sharply defined, there is no distinct capsule about the growth. The pelvic 
portion of the tumor infiltrates the peripelvic fat and surrounds the calyces, which are only 
moderately distorted. The cut surface is mottled, gray, white and red and interspersed 
with numerous minute yellowish puncta. The pelvic mucosa is oedematous, granular, and 
deeply injected. 

Microscopical examination of sections of the tumor show a cellular actively infiltrating 
growth, composed of large cells having an epithelial character, and suggesting epidermoid 
cells. Differentiation is very poor and mitotic figures are abundant. The nuclei vary greatly 


Fic. 6.—Pyelogram of second case showing deformity of kidney pelvis. 
Diagnosis: primary pelvic tumor. 


in size but tend toward large size; many macronuclei are observed and not rarely multiple 
nuclei. Cell inclusions are numerous in some fields. Cell outlines, as a rule, are quite 
sharp, but many cells blend with the stroma. Large and small areas of necrosis are present. 


Diagnosis.—Carcinoma of renal pelvis, malignancy grade IV. 


Incidence—Primary squamous-cell tumors of the kidney pelvis are rela- 
tively rare as approximately fifty-five cases have been previously reported. 
Walters estimates the ratio of squamous-cell epitheliomata to adeno-carcinomata 
to be between 1:11 and 1:14. As Patch has pointed out, there is a wide varia- 
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tion of terminology used. “Epithelioma, pavement epithelioma, cornifying 
epithelioma, squamous-cell carcinoma, epidermoidal carcinoma, and cancroid”’ 
are used to denote apparently the same tumor. This fact makes a statistical 
study of reported cases difficult. 

Age Periods——Kischensky observed the youngest patient, a woman aged 
thirty-two. Hedenius and Waldenstrom, and Simpson, both observed patients 
seventy-nine years old. The highest age incidence is in the fifth decade, in 
which 28 or 49 per cent. were noted. The average age of fifty-six cases is 55.67 
years. The mean age is 55 years. 

Sex.—Thirty-one were males and twenty-six were females. Location.— 
The tumor occurred twenty-six times on the left side, twenty-six times on the 
right side, while in five cases the side involved was not stated. 

Err1o.ocy : Comparative Anatomy.—Wells refers to two instances of kidney 
tumors in animals. Baird and others report squamous-cell tumors of the kidney 
in fowls. 

Experimental—Pack and Buzzanca investigated the problem of the ex- 
perimental production of epithelial hyperplasias by introducing sterile pebbles 
into the kidney pelvis of twenty-one adult rabbits. They concluded that hyper- 
plasia of the transitional epithelium of the renal pelvis is a frequent and early 
response to the presence of renal stones. Benign villous papillomata of the 
renal pelvis occasionally follow irritation of renal stones and occur later than 
the more frequent simple epithelial hyperplasias. They also suggest that 
urinary stasis is one of the factors involved in tumor genesis within the renal 
pelvis. Richey believes that frequently repeated long-continued trauma pro- 
duces malignant alteration in the tissues involved. Mucharinski’s experiments 
coincided with Pack and Buzzanca’s results, whereas Pavone produced only 
hyperkeratosis by the same methods. 

Anomalies.—Three unusual cases of horse-shoe kidney with squamous-cell 
tumors are recorded. Primrose, in 1920, described the first case in a woman 
fifty-eight years of age. She was operated upon for stone in the right half of 
the kidney and a biopsy at that time showed the presence of tumor. More 
recently Willan reported a case in a fifty-six-year-old male in whom autopsy 
revealed a horse-shoe kidney with fusion of the lower pole and tumor metas- 
tasis to the pre-aortic lymph-nodes. Melen and Gaspar reported similar findings 
in a fifty-five-year-old man. 

Trauma.—The authenticity of cases recording the occurrence of alleged 
trauma as a causative factor are to be critically questioned. Two such cases 
are recorded ; one by Beneke and Namba, and another by Retzlaff. 

Infection—Pyuria was noted thirty-nine times. This was consistently 
present in the cases coéxisting with calculi and leukoplakia. This combination 
of infection and calculi led to the diagnosis of calculus pyonephrosis in 
most cases. 

Leukoplakia.—The unusual coexistence of proved cases of leukoplakia with 
cancer of the kidney pelvis is recorded by Kischensky, Spiess, Walker, Patch, 
and Potts. 
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This subject was thoroughly studied by Kurtzmann, in 1929, who reviewed 
sixty-seven cases of leukoplakia of the kidney pelvis and concluded that leuko- 
plakia may be the forerunner of squamous-cell cancer. From the analysis of 
his series he reported a coincidence of 11.9 per cent.; of these, six occurred in 
the kidney pelvis and two in the bladder. While leukoplakia may be a physio- 
logical metaplastic process, it may also become a pathological one in some cases. 
The carefully studied case of Patch demonstrated the transitional stages in the 
kidney pelvis. Multiple sections revealed an intermediary type, and while not 
definitely malignant was considered as pre-cancerous. 

Potts studied twenty-six complete autopsy specimens in an effort to find 
squamous epithelium in the normal and in the infected urinary tracts not 
showing gross leukoplakia. No squamous epithelium was found and the varia- 
tion from the normal transitional epithelium was accounted for by infection. 
He concluded that several etiological factors are probably responsible for this 
metaplasia, although the exact process is not clearly defined. 

Wolbach and Howe noted in vitamin-A deficiency an extensive epithelial 
metaplasia. The epithelium was replaced by stratified keratinizing epithelium 
strongly resembling leukoplakia. A number of experimental rats with this 
disease died with obstruction in the urinary tract caused by occlusion with 
desquamated keratinized epithelial cells. 

Leber reported an instance in an infant where cornified epithelium was 
found lining the pelvis of the kidney ; a similar condition was found in the eye. 
He believed that the process was due to developmental changes in the urinary 
tract. Wilson offered the hypothetical suggestion that inclusions of ectodermal 
cells carried from the rectum to the kidney by way of the cloacal wall account 
for epidermoidal tumors of the kidney pelvis. The field of endocrine research 
may offer something new in this regard, as suggested by Von Borza in 1926. 

Calculi.—Thirty of the fifty-seven cases or 52 per cent. of squamous-cell 
tumors of the kidney pelvis were associated with calculi. These reports showed 
that calculi varied greatly in number, size, and chemical structure. Multip‘e 
calculi were not unusual and the calculi are frequently of large size. Martin 
and Mertz concluded in their extensive review that the calculus was primary 
and the tumor secondary in fourteen or 63 per cent. of twenty-two cases of 
epithelial tumors of the pelvis and ureter. Of their series of 108 cases of kidney 
malignancy of all types associated with stone, they found that the average 
duration of symptoms from calculi was about nineteen years, and the symptoms 
relative to malignancy about five months. In Waterworth’s case, the probable 
duration of stone was estimated to be twenty-eight years. 

Battle’s case gave a calculus history for six years, when nephrotomy was 
performed for stone and a benign papilloma was also removed. Eighteen 
months later left nephrectomy was done and a squamous-cell tumor was 
removed. This case demonstrates the probable transformation of a benign 
papilloma to epithelioma, as the result of long-continued trauma. 

Diagnosis.—It is not possible to tabulate the initial symptoms in this series 
due to incomplete records. Bleeding is comparatively rare in contradistinction 
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to the papillary tumors, as these solid, often hornified, growths are relatively 
avascular. Hematuria and pyuria may precede the diagnosis of renal tumor 
by many years as illustrated in the cases of Scholl and Foulds and of Keynes. 
Preceding infection, leukoplakia, and calculi may account for these symptoms 
and is the usual diagnosis made. Pain is accounted for by renal dilatation and 
extension of the tumor. A palpable tumor mass indicates that ureteral obstruc- 
tion has taken place with subsequent hydronephrosis or the parenchyma is in- 
volved by carcinomatous infiltration. In our second case peripheral extension 
to the cortex had occurred and in Case I infection had involved the perirenal 
tissues, producing a tumor mass which could be readily seen and palpated. 
Retrograde pyelography has greatly increased the accuracy of pre-operative 
diagnosis of renal pelvis tumors and excretory urography may be of further 
value. The distinction between papillary and nonpapillary kidney pelvis tumors 
is most difficult by pyelography. No pre-operative diagnosis of squamous-cell 
tumor has been made to date. In our second case the pre-operative diagnosis 
of primary kidney pelvis tumor was made. 

Braasch clearly outlines the points in differential diagnosis and states that 
in every case of hematonephrosis the possibility of tumor of pelvic origin must 
be excluded. 

In this series no diagnosis was made in eleven cases. Kidney tumor was 
diagnosed twenty times; kidney calculi twenty; pyonephrosis three; tuber- 
culosis one, and cystic ovary one. Many cases were diagnosed only at autopsy, 
as was our Case I. 

Pathology.—Thirty-one cases were classified as squamous-cell carcinoma ; 
eleven epithelioma; nine pavement epithelioma; three epidermoid carcinoma ; 
and one each as schirrous, epithelioma carcinoide, and “flat carcinomatous 
ulcer.” 

Cases without clinical data not included in our series are recorded by 
Coryell,® Young,’ Kaufman.’ Other cases are recorded by Menetrier and Mar- 
tinez, and others, who found squamous cells at the base of papillary tumors 
in the kidney pelvis. Marked epidermization has also been observed with 
calculus pyelitis and tuberculosis. 

Ewing believes that excessive hornification must be regarded as a tendency 
inherent in the growth, as all cases are not associated with calculi or leuko- 
plakia. 

Hand and Broders describe four highly malignant squamous-cell epithelio- 
mata of the renal cortex. In these cases there was no gross involvement of 
the renal pelvis. It is important to recognize this group as being distinct from 
the more common tumors of the pelvis. 

Eleven graded cases are reported ; Scholl and Foulds one case, grade high. 
Simpson four cases, all grade IV. Waterworth one case, grade IV. Potts one 
case, low grade. Scholl two cases, one grade II, and one grade IV. Our first 
case is a grade III tumor and our second case a highly malignant grade IV. 

This review shows the histological grading to be uniformly high. The 


435 


i 
| 
| 
| 
| 
ag 
| 
| 
i 


GILBERT AND MACMILLAN 


only tumor of low malignancy was Potts’ case which was also associated with 
leukoplakia. 

Metastasis —Twenty-four, or 42 per cent., of this series were observed at 
autopsy. In other cases exploratory operation proved the presence of metas- 
tasis. Clinical examination alone often revealed the presence of widespread 
disease, as for example in Hartmann’s case. 

Direct extension from the renal artery to the vena cava occurred five 
times, and to the local lymph-glands nine times. Bone metastasis were noted 
eight times. The adjacent vertebrz were involved five times, the seventh rib, 
the greater trochanter of the femur, and the lower end of the femur once each. 
The abdominal organs were involved as follows: liver, nine; adrenals, four; 
peritoneum, three ; pancreas, two ; ureter, two; and once each to the diaphragm, 
spleen, mesenteric lymph-glands, uterus and bladder. Thoracic organs were 
involved as follows: lungs six times, and heart twice. One instance of supra- 
clavicular gland metastasis occurred. 

Tumor plaques of the ureter found in our first case are also recorded by 
Taddei and Ewing. 

TREATMENT: Surgical.—Only early surgical removal can save these pa- 
tients. All writers agree that the diagnosis is made late in the course of the 
disease when the kidney is fixed or metastasis has already taken place. In 
several instances nephrotomy for stone was carried out and the presence of 
tumor was not suspected. In others only nephrotomy was done for drainage 
when the tumor was inoperable. 

No operative procedure was done in eighteen cases. Operative procedures 
were carried out as follows: exploratory seven times, nephrotomy six times, 
and nephrectomy thirty-six times. In two cases, Battle, and Albarran and Im- 
bert, two operations were carried out, first nephrolithotomy followed by 
nephrectomy. 

The high incidence of 52 per cent. of associated calculi with squamous-cell 
tumors is to be emphasized from our study of this series. It would appear that 
the early prophylactic removal of kidney calculi should be recommended on 
these grounds if for no other reason. 

Radiation.—In two cases, Simpson and our second case, post-operative 
radiation has been carried out following nephrectomy. In our case the kidney 
was removed, but tumor tissue was incised at the kidney pedicle. Walters gives 
great credit to the value of pre- and post-operative irradiation therapy. He 
describes cases where a fixed tumor diminished in size and became mobile, 
enabling later nephrectomy to be accomplished. In a recent five-year study he 
found 17 per cent. of forty-one inoperable kidney tumors of all types lived 
for more than five years. 

Any attempt to get adequate dosage to kidney tumors by external irradia- 
tion is met with difficulties due to the depth of the tumor from the skin surfaces. 
Adequate interstitial irradiation with gold radon seeds is practically surgically 
impossible. Only with local extension at the hilus could such implantations 
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offer much aid and here the danger of placing active radium near large blood- 
vessels is great. 

Prognosis.—In fifteen cases of this series the length of life and the cause 
of death are not stated. Eight cases are reported as “died.” Six cases are re- 
ported as having recurrence after operation which caused death between six 
months and one year. Twenty-six patients died in the first six months after 
operation. 

There are no five-year cures reported in this series. The fact that these 
tumors are generally of a high degree of malignancy and that clinically the 
diagnosis is made late combine to make this disease uniformly fatal. 

SuMMARY.—(1) Two cases of squamous-cell carcinoma of the kidney 
pelvis are reported with a review of fifty-five cases from the literature. 

(2) The etiological factors are discussed with special reference to chronic 
irritation, especially infection, leukoplakia, and calculi. The removal of these 
factors is a definite prophylactic measure as all three conditions are closely 
associated with the presence of these highly malignant tumors. 

(3) Early surgical removal is indicated. Treatment by irradiation therapy 
is advocated, but no conclusive results can be stated. 

(4) The prognosis is grave; no five-year cures are reported. 


Acknowledgments.—We wish to thank Drs. Fred. F. McGauley and Albert Grussner 
for the use of their clinical records. We are indebted to Dr. Ellis Kellert for the reviewing 
of the histological material and also for the photomicrographs, also Dr. C. G. McMullen 
for photographic copies of the X-rays. 


Chronological List of Fifty-Seven Reported Cases of Primary Squamous-Cell Tumors 
of the Kidney Pelvis 

Case I, Hedenius and Waldenstrom, 1877-1878.—A male, aged seventy-nine. No 
operation was performed. At autopsy a primary carcinoma of the left renal pelvis and 
ureter with calculus was found, and extension along the renal vessels to the abdominal 
aorta vena cava and to the promentory of the sacrum. 

Case II, Kundrat, 1891.—A male, aged forty-nine. Kidney tumor showed epithelial 
pearls. A large branching calculus was also present. 

Case III, /bid—A male, aged fifty-six. Nephrectomy was performed and a patho- 
logical diagnosis of epidermoid carcinoma made. 

Case IV, Giordano, 1892.—A female, aged fifty-seven. A pre-operative diagnosis of 
renal calculus with infection of the right kidney was made. Right nephrectomy disclosed 
an epidermoid carcinoma. 

Case V, Hildebrandt, 1894.—A female, aged forty-eight. A right nephrectomy re- 
vealed a pavement epithelioma. 

Case VI, Battle, 1895.—A male, aged fifty-one. A left nephrolithotomy was done 
for stone and infection. Later nephrectomy revealed a squamous carcinoma which recurred. 

Case VII, Kirschensky, 1901.—A female, aged thirty-two. Pavement epithelioma of 
the right kidney found at autopsy associated with infection and leukoplakia. Metastasis to 
lower end of right femur, liver, diaphragm, peritoneum, and lymph-nodes. She died five 
and a half months from onset. 

Case VIII, Albarran and Imbert, 1903.—A male, aged sixty. Nephrolithotomy for 
calculus and infection on a diagnosis of calculus pyonephrosis, later followed by nephrec- 
tomy which revealed epithelioma carcinoide. He died two months post-operative. 
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Case IX, Hartman, 1904.—A male, aged fifty-five. A left nephrectomy showed an 
infection and an epithelioma. He died of recurrence. 

CasE X, /bid—A male, aged forty-six. A left nephrectomy was performed on a 
diagnosis of kidney tumor. A pavement epithelioma was found. He died four months 
post-operative, or three and a half years from onset. Autopsy showed a generalized 
carcinomatosis. 

CasE XI, Retzlaff, 1904.—A male, aged forty-three. Exploratory laparatomy for left 
kidney tumor, a pavement epithelioma was found. He died post-operative ; the total dura- 
tion of the disease was eight months. Autopsy disclosed extension to the spleen, tail of 
pancreas and left supraclavicular nodes. 

Case XII, Oraison, 1905.—A female, aged fifty. A left nephrotomy for calculus was 
done on a diagnosis of calculus pyonephrosis. A pavement epithelioma was found. Patient 
died three days post-operative. 

Case XIII, Besenbruch, 1907—A female, aged fifty-nine. A left nephrectomy for 
kidney tumor with infection disclosed squamous carcinoma. She suffered a recurrence one 
year post-operative. 

CasE XIV, Taddei, 1908-1909.—A male, aged forty. A right nephrectomy was done 
for calculus pyonephrosis and a pavement epithelioma was found. He died three days post- 
operative. Autopsy revealed tumor occluding the ureter and the vena cava. 

Case XV, Blum, 1909.—An “old male patient.” He died soon after admission, an 
autopsy revealed a large kidney tumor (side not stated), which proved to be a pavement 
epithelioma, associated with branching phosphatic calculi. 

Case XVI, Scheel, 1910.—A male, aged thirty-seven. Exploratory laparatomy for 
right kidney tumor disclosed a pavement epithelioma. He died one month post-operative. 
Autopsy showed metastasis about kidney in omentum, adrenal, liver, diaphragm and lungs. 

Case XVII, Luys, etc., 1910—A female, aged fifty-one. Nephrectomy for kidney 
tumor (side not stated) disclosed a pavement epithelioma. Patient died post-operative 
and an autopsy revealed metastasis in lymph-nodes near the vena cava. 

Case XVIII, Bauer, 1911—A male, aged sixty-nine. No clinical details. At 
autopsy a scirrhous carcinoma with metastasis to liver, heart, lungs and bone (seventh 
rib and second lumbar vertebra). Patient died about one year from onset. 

CasE XIX, Beneke and Nanba, 1911—A male, aged forty-five years. A _ left 
nephrotomy and later a nephrectomy revealed a “flat carcinomatus ulcer.” He died 
eleven months following an injury. Autopsy showed metastasis in the liver and the 
lungs, and tuberculosis in the bronchial glands. 

Case XX, Scalone, 1911-1912.—A male, aged thirty-nine. A right nephrotomy was 
done for calculus and pyonephrosis and a pavement epithelioma was found. 

Case XXI, Stusser, 1912—A female, aged sixty-six. A left nephrectomy was done 
on a diagnosis of cystic ovaries. A pavement epithelioma was found. Patient died 
two months post-operative. Autopsy revealed metastasis along vena cava and in liver. 
The tumor eroded the first and second lumbar vertebre, and the greater trochanter of 
the left femur. 

Case XXII, Beneke, 1915.—A female, aged fifty-five. Left nephrectomy was done 
revealing a pavement carcinoma. Autopsy disclosed extension to the adrenal and the 
spine, with thoracic kyphosis due to bone involvement. 

Case XXIII, Spiess, 1915.—A female, aged fifty-four. Left nephrectomy for kidney 
tumor in the presence of infection, calculus, and leukoplakia. A squamous carcinoma 
was found which recurred in seven months. 

CasE XXIV, Primrose, 1920.—A female, aged fifty-eight. Right nephrectomy in 
the presence of calculus and horse-shoe kidney. Squamous carcinoma was found and 
the patient died eight months post-operative. 

CasE XXV, Davis, 1922—A female, aged sixty-two. Left nephrectomy done for 
kidney tumor, and a squamous carcinoma found. Patient died three weeks post-operative. 
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Case XX VI, Ewing, 1922.—A female, aged fifty-eight. Noclinical data. Nephrectomy 
revealed a squamous carcinoma. At autopsy the ureter was involved to the bladder, with 
metastasis in the uterus, mesenteric and aortic lymph-nodes. 

CasE XXVII, Wells, 1922.—A male, aged fifty-seven. Nephrotomy for stone was 
done on a diagnosis of calculus pyonephrosis. Kidney showed squamous carcinoma with 
calculus. Patient died one day post-operative. Autopsy showed extension to adrenal 
retroperitoneal lymph-glands and peritoneum. 

Case XXVIII, Scholl and Foulds, 1924.—A male, aged sixty-two. Right nephrectomy 
for kidney tumor revealed squamous carcinoma of high malignancy with a calculus. 

CasE XXIX, Ibid—A female, aged fifty-three. Right nephrectomy for kidney pelvis 
tumor showed a squamous carcinoma with calculus. Patient died eleven days post- 
operative. 

CasE XXX, Ibid—A male, aged fifty-four. Right nephrectomy for kidney tumor 
showed squamous carcinoma with calculus. Patient died two months post-operative. 
Autopsy disclosed metastasis in liver and regional lymph-glands. 

CasE XXXI, /bid.—A male, aged fifty-four. Right nephrectomy for calculus showed 
calculus with squamous carcinoma. Patient died two months post-operative. 

Case XXXII, /bid—A male, aged sixty-four. Left nephrectomy for kidney infec- 
tion, squamous carcinoma found. Patient died several months post-operative. 

Case XXXIII, Wheeler, 1924.—A female, aged thirty-six. Left nephrectomy was 
done for calculus, squamous carcinoma also found. 

CasE XXXIV, Danforth, 1924—A female, aged sixty-four. Right exploratory 
operation for renal tumor disclosed a squamous carcinoma. Patient died ten days post- 
operative. Autopsy showed metastasis to bladder over the ureteral orifice and extension 
into the vena cava. 

Case XXXV, Keynes, 1924.—A male, aged thirty-five. Right nephrectomy for cal- 
culus pyonephrosis showed also squamous carcinoma. Patient died eleven months post- 
operative of recurrence. Autopsy disclosed metastasis in right ventricle of heart and 
local recurrence. 

Case XXXVI, Walker, 1927——A male, aged sixty-three. Right nephrectomy for 
calculus showed also leukoplakia and squamous carcinoma. 

CasE XXXVII, Fumagalli, 1928.—A male, aged fifty-three. Laparotomy for pyloric 
obstruction. Later a right nephrectomy for calculus. Epidermoid carcinoma found. 

CasE XXXVIII, Willam, 1928—A male, aged fifty-six. Right nephrotomy for 
calculus pyonephrosis, squamous carcinoma also found. Patient’ died one day post- 
operative from heart attack. Autopsy disclosed horse-shoe kidney with fusion of lower 
poles, and metastasis to aortic lymph-glands. 

Case XXXIX, Herman and Greene, 1929.—A male, aged fifty-one. Right nephrec- 
tomy for infected kidney tumor disclosed non-papillary carcinoma with extension to the 
mesenteric glands. Patient died at operation. 

Case XL, Patch, 1929.—A male, aged forty-seven. Cystotomy and biopsy of bladder 
tumor was done. Patient died six months post-operative. Autopsy showed the left 
kidney contained a squamous carcinoma with leukoplakia and calculus. There was 
leukoplakia of the entire urinary tract, also a squamous carcinoma of the bladder with 
calculus and calculi in the right kidney and ureter. 

Case XLI, Morton, 1929.—A male, aged forty-nine. Right nephrectomy for calculus 
pyonephrosis showed also epidermoid carcinoma. He lived three months post-operative. 
Autopsy showed metastasis to liver, lungs and vertebral erosion. 

Case XLII, Ibid—A female, aged fifty-eight. Left nephrectomy for kidney tumor 
disclosed a squamous carcinoma with calculus. 

Case XLIII, Bowen and Bennett, 1930.—A male, aged fifty-seven. Left nephrectomy 
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for calculus disclosed also squamous carcinoma. Recurrence developed six months post- 
operative. 

CasE XLIV, Melen and Gaspar, 1931.—A male, aged fifty-five. Left nephrotomy 
for calculus disclosed also squamous carcinoma in a horse-shoe kidney. Patient died 
three weeks post-operative of septicemia. Autopsy showed metastasis in regional lymph- 
nodes. 

CasE XLV, Price and Jacobs, 1931.—A male, aged fifty-four. Left nephrectomy for 
calculus hydronephrosis disclosed a squamous carcinoma. 

CasE XLVI, Darmady, 1931.—A female, aged fifty-nine. A left nephrotomy for 
pyonephrosis disclosed squamous carcinoma with calculus. Patient died two months 
post-operative, or ten years after first symptom of kidney disease. Autopsy showed 
metastasis to liver and peritoneum and extension to spine and muscles. 

Case XLVII, Simpson, 1931.—A female, aged seventy-nine. Right nephrectomy 
for kidney tumor and hydronephrosis disclosed a sessile epithelioma, grade IV. 

Case XLVIII, /bid—A female, aged sixty-four. Right nephrectomy for calculus 
and kidney tumor and hydronephrosis disclosed a sessile epithelioma, grade IV. Patient 
died two hours post-operative. 

Case XLIX, /bid—A female, aged fifty-seven. Exploratory laparotomy disclosed 
a left kidney tumor, sessile epithelioma, grade IV. Patient died several months post- 
operative. 

Case L, Jbid—A female, aged sixty-nine. Right nephrectomy for kidney tumor 
and pyonephrosis disclosed a sessile epithelioma, grade IV. Patient was alive and well 
six months post-operative. 

CasE LI, Rabinovitch, 1932—A female, aged sixty-four. A left nephrectomy for 
tuberculosis and ureteral stricture revealed a squamous carcinoma which occluded the 
renal artery by tumor thrombus with resulting complete infarction of the kidney. 

Case LII, Waterworth, 1932.—A male, aged sixty-four. Right nephrectomy for 
calculus disclosed also squamous carcinoma, grade IV. Patient died five and one-half 
months post-operative. Probable duration of calculus twenty-eight years. 

Case LIII, Potts, 1932.—A female, aged sixty-seven. Right nephrotomy for calculus 
and infection disclosed also squamous carcinoma of low grade with leukoplakia. Patient 
died five years following operation for primary renal calculus. Autopsy revealed no 


metastasis. 

Case LIV, Scholl, 1933.—A female, aged fifty-seven. Left ureterotomy for stone, 
later nephrectomy disclosed squamous carcinoma, grade IV. Patient died two months 
post-operative. Autopsy showed metastasis in both lungs, adrenals, pancreas, liver, and 
retroperitoneal lymph-nodes. 

CasE LV, /bid.—A female, aged sixty-seven. Right exploratory operation for cal- 
culus pyonephrosis disclosed squamous carcinoma, grade II. Patient died one month 
post-operative. 

Case LVI, (Author’s Case 1).—A female, aged fifty-six. Drainage of right 
perinephritic abscess. Patient died five days post-operative. Autopsy disclosed squamous 
carcinoma, grade III, with calculus and infection and tumor implants along ureter with 
extension to aortic lymph-glands. 

Case LVII, /bid. (Case I1).—A male, aged fifty-four. Left nephrectomy for kidney 
pelvis tumor disclosed squamous carcinoma, grade IV. Patient received high voltage 
X-ray therapy but died of recurrence four months post-operative. 
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CONGENITAL URINARY ANOMALIES 


AN EVALUATION OF THE ASSOCIATED OBSTRUCTIVE SYNDROME WITH 
REPORT OF 6 CASES 
By J. Louis Wiseman, M.D. 
OF WINNIPEG, CANADA 


FROM THE UROLOGICAL SERVICE OF THE WINNIPEG GENERAL HOSPITAL 


“Ir we except the relatively small proportion of congenital anomalies lead 
ing to urinary leakage, we find that most patients with congenital urinary 
anomalies, if they reach the urologist, do so not because of this malformation 
but because they have been unfortunate enough to develop a ureteral ob- 
struction which has given rise to stasis, calculus formation and nephritis.” 
In these words Hunner® tersely expressed the problem concerned with the 
early recognition of congenital urinary anomalies, but as a corollary it might 
be well to add that, if these patients fail to develop symptoms which ob- 
viously implicate the urinary tract, they may be treated for a multitude of 
non-existent abdominal diseases before the precise nature of the actuating 
process is disclosed and corrected. 

Confronted with the possibility of the existence of an apparently acute 
intra-abdominal disease manifested by the incidence of pain, localized muscu- 
lar rigidity, gastro-intestinal upset, fever, leucocytosis, etc., the surgeon may 
deem it advisable to explore the abdomen. This decision is warranted in 
many instances, even though the exploratory laparotomy reveals nothing more 
than an innocuous appendix, since its performance has not materially affected 
the patient’s welfare. It is, however, a bold reminder of the fact that dis- 
orders of the urinary tract which lies immediately apposed to the peritoneal 
confines may closely mimic intra-abdominal visceral disease, and that in a 
number of instances gastro-intestinal manifestations may be the sole expres- 
sion of urinary disease. It was this disparity between symptomatology and 
the pathology in the urinary tract, often in the absence of urinary findings, 
which prompted the author to undertake a study of the obstructive syndrome, 
and in particular as it applied to congenital urinary anomalies. 

It has been conservatively estimated that of the assorted aches and pains 
in the loin and lumbar region collectively attributed to renal colic, not more 
than 50 to 60 per cent. can actually be accounted for by the demonstrable 
presence or descent of a renal or ureteral calculus. In the absence of a definite 
opaque shadow on the rontgenogram, the incidence of renal colic has often 
been erroneously ascribed to the descent of a non-opaque uric-acid calculus, 
whereas in fact the majority, when properly investigated, will be found to 
be the result of the spasm induced by the passage of blood or blood-clot 
emanating from a nephritic, hydronephrotic, neoplastic or tuberculous kidney. 
Twists, kinks, and angulations of the ureter, with or without concomitant 
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excessive renal mobility or ptosis are responsible for a number of renal colics 
supposedly due to urinary calculus, by virtue of the sudden dilatation of the 
renal pelvis and possibly the spontaneous rupture of small calyceal blood- 
vessels. It is precisely the sequence of clinical symptoms coincident to ureteral 
spasm and pelvic distention which are apt to prove most confusing. As afore- 
mentioned, a decision on the advisability of operative intervention in the 
apparently acute abdomen will be reached after a study of the findings ascer- 
tained by physical examination correlated with the history of the individual 
case but demands a maximum degree of introspection, particularly when 
the findings are nothing more than suggestive of visceral abdominal disease. 

In the presence of chronic abdominal disease with ill-defined symptom- 
atology, a thorough and searching urological study is certainly to be desired 
before subjecting the patient to what may prove a hazardous and ill-advised 
laparotomy for chronic appendicitis, chronic cholecystitis, or other chronic 
enteritides. This view was expressed by Lowsley’® in a study of eighty-four 
cases at the Brady Urological Institute, in thirty-one of which the appendix 
had been removed on a previous occasion. In his experience cystoscopical 
examination, and if necessary complete urological study, has become almost 
a routine practice before subjecting a patient with so-called chronic appen- 
dicitis or cholecystitis to surgery. Barney! found that in 15 to 20 per cent. 
of the patients studied, in whom lesions of the kidney and ureter had been 
revealed, previous operations had been performed on the intestinal tract ob- 
viously without relief. 

Papin,!! in a masterful study of retial pain, supplementing his work on the 
indications for renal sympathectomy, differentiates between its nature when 
solely of inflammatory origin, the result of calculus migration, the effect of 
ureteral obstruction with associated pyelectasis, and when coincident with 
congenital urinary anomalies. He attributes the pain resulting from horse- 
shoe kidney formation to the pressure of the aortic plexus on the renal isth- 
mus. Although it may be true that varying pathology in the urinary tract 
elicits distinguishing attributes in the character of the renal pain, it is ob- 
viously difficult to allocate or define without having recourse to urological 
study and pyelography either by the retrograde or intravenous route. This 
may be accounted for by the fact that the conditions to which renal pain are 
ascribed often occur as counterparts. It is not uncommon to find a renal 
calculus with a secondarily infected hydronephrosis, ureteral kinks or stric- 
tures with distention of the renal pelvis, and likewise congenital urinary 
anomalies may be complicated by the presence of calculus or pyelectasis, either 
simple or infected. 

According to Hinman‘ there are no definite symptoms associated with 
the hydronephrosis which develops as a result of ureteral obstruction oc- 
casioned by the presence of congenital urinary anomalies. The sole mani- 
festation of the obstructive renal syndrome may be the occurrence of a 
gastro-intestinal upset with digestive disturbance, possibly colicky pain or a 
dull dragging ache in the renal region, epigastrium, or lumbar region whereas 
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urinary disturbance may be inconspicuous and not infrequently totally lack- 
ing. The characteristics of the renal pain ascribed to distention and the de- 
velopment of an early hydronephrosis are that it is inconstant, of a dull aching 
nature during the interval between attacks, but during an exacerbation cor- 
responding to obstruction at the ureteropelvic juncture and consequent reten- 
tion it may become colicky and display a decided tendency to radiate either 
toward the mid-line or into the groin, on the same side, although in a manner 
less typical than that experienced with the migration of a urinary calculus. 
The location of pain is variable, and though it is most frequently experienced 
in the iliocostal space, it may be felt in either hypochondrium, the iliac and 
lumbar regions or in the neighborhood of the umbilicus. Its tendency to 
recurrence and periodicity, uninfluenced by the ingestion of food or the 
assumption of the recumbent position, and the coincident appearance of a 
palpable tumor in either flank during the attack, or possibly in the interval, 
whose size on repeated occasions may have been found to vary, immediately 
suggests hydronephrosis as the most plausible explanation for the pain. Un- 
fortunately, only a few manifest themselves by such a clean-cut clinical 
picture. A large number, and by far the majority, remain perfectly symptom- 
less while pelvic distention progresses until a tumor appears and is discovered 
during the course of physical examination: in others the first evidence of 
urinary-tract involvement may be hematuria. There is a large group of 
cases in which the symptoms are predominantly of the gastro-intestinal type 
with no urinary disturbance and negative urinary findings, and particularly 
so in the interval between attacks. The tendency to relegate a patient so 
afflicted, in whom no explanation can be found for repeated gastro-intestinal 
upsets, to the category of neurasthenia is apparent and must be obviated by 
the exclusion of possible urinary pathology. 

The occurrence of gastro-intestinal symptoms as a manifestation of renal 
disease is too well known to require further discussion. They are not infre- 
quently encountered during the course of an acute inflammatory affection of 
the kidney, as a result of retention of the septic inflammatory products within 
the renal pelvis and their subsequent absorption into the blood-stream. Nausea 
and vomiting may be followed by the development of tympanites and in 
extreme cases an adynamic ileus of toxic origin which may in fact mimic 
intestinal obstruction of the mechanical variety. We are not concerned, 
however, with the complications resulting from inflammatory affections of the 
kidney but with the obstructive uropathies involving the upper tract, the early 
recognition of continued and progressive or intermittent distention of the 
renal pelvis, and its correction before ureteral obstruction has led to irrepara- 
ble renal damage. 

The clinical manifestations of the obstructive renal syndrome and the 
incidence of pyelectasis are intimately concerned with the sympathetic nervous 
system. In this respect the evidences of disordered renal function are in no 
way dissimilar to those due to inhibition of urinary secretion occasionally 
resulting from peripheral irritation of the urinary tract, the urethrorenal re- 
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flex following the passage of a sound, the vesicorenal reflex occasioned by 
sudden evacuation of the bladder contents, and the crossed-renal reflex due 
to obstruction of one kidney with reflex inhibition of the other, a combina- 
tion of obstructive and secretory anuria. The sudden occlusion of the uretero- 
pelvic juncture or ureteral lumen, whether by calculus, spasm, kink, structure, 
or blood-clot and the subsequent sudden distention of the renal pelvis constj- 
tute a sympathetic renal shock, which if sufficiently acute will be manifested 
by pain in the corresponding renal region, but if insidious in origin or transient 
in nature may give rise only to gastro-intestinal disturbances which then mask 
the true origin of the underlying pathology. This interpretation is also ap- 
plicable for the incidence of Dietl’s crisis, usually ascribed to twisting of the 
renal pedicle on its axis and undue mobility of the kidney in the renal fossa, 
or to twists, strictures, or angulations of the ureter. During the height of 
the attack, the pain simulates that experienced with renal colic which may 
be attributed to descent of a calculus and like it may be promptly relieved, 
as a rule, by the passage of a ureteral catheter and drainage of the pelvis, and 
as promptly reproduced by distention of the pelvis with fluid. Without doubt 
this is also the most plausible explanation for the discomfort, nausea, vomit- 
ing and in extreme cases the shock experienced as a result of excessive dis- 
tention of the renal pelvis during the performance of retrograde pyelography, 
and its subsidence when the pyelographical fluid is withdrawn. The pelvis and 
collecting portion of the kidney are richly supplied with sympathetic fibres 
derived from the aortic, renal and coeliac plexuses and it was these which 
Papin™ justly incriminated as the source of renal pain in the absence of 
demonstrable ureteral obstruction. It is common knowledge that as distention 
of the renal pelvis progresses it becomes painless but this at the expense of 
progressive renal destruction. If pyelectasis is not recognized before renal 
integrity has become permanently deranged, it will no longer be amenable 
to plastic surgery. Whenever possible, the manifestations of the obstructive 
syndrome should be recognized and investigated at an early date and the 
ureteral obstruction corrected, permitting preservation of renal function. 
The clinical recognition of the early manifestations of pathological dis- 
orders of the urinary tract has been made possible and continues to be en- 
hanced by improvements in diagnostic accuracy. Within the last few years 
the urologist’s diagnostic armamentarium has been particularly enriched by 
the introduction of intravenous excretion urography by von Lichtenberg.* * 
This diagnostic aid has been freely used in the investigation of the series of 
cases herewith reported and has been found of inestimable value both for 
diagnosis and for urological check-up obviating the necessity for repeated in- 
strumental examinations. Obviously, when renal distention becomes ad- 
vanced and infection supervenes, possibly with calculus formation, urinary 
disturbance manifested by frequency, pain or burning on urination, urgency 
and the appearance of pathological elements in th2 urine, ¢.g., pus and blood, 
immediately lead to investigation of the urinary tract. We are, however, 
primarily concerned with the recognition and detection of the early stages 
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of obstruction and the following case records dealing with six congenital 
urinary anomalies are representative of the different stages of the obstructive 
process, their clinical recognition and the methods employed for their correc- 
tion. Two of these are of particular interest because of their comparative 


rarity. 


Case I.—Congenital diverticulum of the bladder with advanced obstructive hydro- 
nephrosis. N. C., male, twenty-seven, chauffeur, was admitted to hospital October 18, 
1932, complaining of sharp pain in the right loin which radiated forwards and extended 
into the groi1 on the involved side. The first attack occurred suddenly on August 31, 
1932, with nausea and vomiting, and lasted for three days. In the interval between 
attacks, of which he has had four, he also experienced dull aching pain in the right loin 
but had no obvious disturbance in urination. The attacks of renal pain were satisfac- 
torily controlled by the administration of opiates hypodermically. One week prior to 
the initial examination his right testicle became swollen and tender but subsided after 
about a week. His history was essentially negative with the exception of an appen- 
dectomy ten years previously but he was at a loss to recall whether or not the pain on 
that occasion was similar to that experienced since the onset of his present illness. He 
denied ever having had venereal disease. 

Physical examination of the head, neck, and thorax was essentially negative. Heart 
sounds were clear. Blood-pressure, systolic, 122; diastolic, 86 mm. mercury. There 
was appreciable muscular rigidity and tenderness in the right costovertebral angle but 
no mass was palpable. The right epididymis was slightly swollen and tender but the 
testis proper was not involved. The prostate per rectum was small and freely movable. 
Prostatic secretion contained about 5 pus-cells per H. P. field. The plates of the urinary 
tract were negative for calculus. 

Cystoscopy.—October 18, 1932. The left ureteral orifice was normal in appearance 
and its spurt spasmodic but instead of the orificial slit at the right trigonal cornu there 
was a cystic swelling ballooning into the bladder cavity which during the filling of the 
bladder may have been interpreted as a ureterovesical cyst (Case V) but while the blad- 
der was further distended it was observed to collapse and ultimately revealed the rim of 
a diverticular orifice measuring about 1.5 cm. in diameter occupying the position of the 
right ureteral orifice. The latter could not be visualized even after the intravenous 
injection of indigo-carmine and apparently was located on the floor of the diverticulum. 
An effort was made to bring it into view, in order to permit catheterization of the cor- 
responding ureter, by altering the pressure of the intracystic fluid, thereby ballooning 
the mucosa of the diverticulum and the attached ureter into the bladder cavity, but this 
procedure was not successful. Indigo-carmine appeared in good concentration, graded 4, 
from the !eft ureteral orifice within four minutes but failed to appear from the diverticu- 
lar orifice within fifteen minutes. Several attempts were made to catheterize the right 
renal pelvis by blindly directing a stiff ureteral catheter along the mesial aspect of the 
diverticular cavity, but it failed to engage in the orifice. Cystograms with sodium 
iodide 12% per cent. taken in the anterposterior and lateral positions failed to show the 
dimensions of the diverticulum since it was apparently non-retentive. 

Intravenous urography, November 16, 1923, showed normal visualization of the left 
kidney and pelvis but nothing more than segmentation of the dye in the right renal 
region indicative of destructive hydronephrosis of the corresponding kidney. 

Urinalysis: albumin, negative; sugar, negative; specific gravity, 1012; microscopic 6 
pus-cells per H. P. field, grade 1, no red blood cells, no bacteria. Blood urea, N. 15 
mg. per 100 cc. of blood. Blood Wassermann negative. 

Nephro-ureterectomy was performed. The right kidney and pelvis were found 
converted into a large hydronephrotic sac, and the ureter which was followed into the 
pelvis was found to be greatly dilated throughout its entire course. The pathological 
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report of the operative specimen was a large hydronephrotic renal sac: parenchyma 
measures about 2 cm. in diameter: ureter greatly dilated. The patient made an unevent- 
ful recovery and was discharged from hospital December 8, 1932. 

Readmitted to hospital May 2, 1933, complaining of pain in the left loin. Urinalysis 
was negative except for an occasional pus-cell. The symptoms were interpreted as an 
expression of compensatory hypertrophy of the remaining kidney. On account of a 
history of periodic gastro-intestinal upsets consisting of nausea, vomiting, belching of 
gas, gall-bladder visualization was undertaken by the Graham test but it failed to reveal 
evidence of pathology in the biliary tract. Icterus index was 10; gastric analysis showed 
the normal variation in free hydrochloric acid and total gastric acidity; barium study 
failed to show evidence of peptic ulcer. Retrograde pyelography May 23, 1933, of the left 
kidney showed normal pelvis and calyces (Fig. 1.) It was ascertained that the patient 
had run afoul of the law and was apparently malingering. 


Fic. 1. (a) Fic. 2. (b) 


Fic. 1.—Retrograde normal pyelogram of the remaining kidney. (Case I.) 
Fic. 2. (a).-—Retrograde pyelogram showing marked degree of hydronephrosis 
sharply demarcated at the uretero-pelvic juncture with no regurgitation along the 
ureter. No stricture nor aberrant vessel found at operation. (Case II.) (b).— 
Retrograde pyelogram showing gross deformity after pyeloplasty and disintegration 


of renal parenchyma. 

Case II.—Congenital idiopathic hydronephrosis (bilateral?).” E. F., male, twenty- 
nine, truck driver, was admitted to hospital January 23, 1933, having been seized earlier 
in the day with severe abdominal pain in the region of the umbilicus which radiated 
into the scrotum. This was accompanied by nausea and vomiting and a moderate degree 
of urgency but no dysuria. The patient could not recall ever having had a similar 
attack of pain of such severity. Urinalysis, on admission, albumin trace, sugar negative, 
microscopic loaded with red blood-cells, grade 4, occasional pus-cell, B. coli. A pro- 
visional diagnosis of urinary calculus was made and the patient prepared for complete 
urological examination. The past history was essentially negative with the exception of 
gonorrhoeal infection two years previously. 

Physical examination negative with exception of the abdomen. There were very 
pronounced rigidity and tenderness in the left loin but no masses were palpable. The 
spleen and liver were not palpable. Prostate per rectum was normal in size and con- 
sistency; secretion contained 4-5 pus-cells per H. P. field. Blood Wassermann, nega- 
tive. The plain plates of the urinary tract failed to show an opaque shadow. 

Cystoscopy.—January 31, 1933. There were no evidences of pathology in the blad- 
der. Indigo-carmine injected intravenously appeared from the right ureteral orifice in 
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good concentration within three minutes but not from the left within a fifteen-minute 
period. The left pelvis was catheterized without obstruction and the ureteral drip was 
observed to be continuous, indicating fluid under tension in the corresponding kidney. 
Accordingly 300 cubic centimetres of fluid were withdrawn from the pelvis which on 
microscopical examination showed 10 pus-cells per H. P. field, grade 2, and B. coli infec- 
tion in stained smears of the urinary sediment. Retrograde pyelography was performed 
and revealed marked dilatation of the left kidney involving pelvis and calyces but was 
demarcated abruptly at the ureteropelvic juncture with no regurgitation of the fluid along 
the ureter. (Fig. 2(a).) A provisional diagnosis of congenital infected hydronephrosis 
due to stricture or aberrant vessel was made. In view of the fact that this condition is 
frequently bilateral it was thought expedient to investigate the status of the right kidney 
more fully before contemplating surgery. 

Cystoscopy.—February 9, 1933. Phenolsul- 
phonthalein 1 cc. injected intravenously appeared 
from the right ureteral orifice within two and 
one-half minutes, and 15 per cent. of the dye was 
excreted in a ten-minute period. The dye failed 
to appear from the left kidney within a twenty- 
five-minute observation period. Microscopical ex- 
amination of urine from right pelvis was negative 
for infection whereas that from the left showed 
thirty pus-cells per H. P. field, grade 3, B. coli. 
Retrograde pyelography of the right pelvis, how- 
ever, revealed suggestion of dilatation and early 
clubbing of the minor calyces although not com- 
parable in degree to the marked distention of the 
left kidney. 

Despite the presence of infection in the hydro- 
nephrotic sac on the left and the uncertainty of suc- 

we : Fic. 3.—Intravenous pyelogram showing 
cess of a plastic procedure, this course was thought jormal right kidney and practically no vis- 
advisable in view of incipient hydronephrotic ean: ata the left pelvis and calyces. 
changes in the apparently healthy right kidney. 

Ureteropyeloplasty was performed February 13, 1033. The parenchyma of the left 
kidney was found to have been markedly compressed and consisted of a shell of tissue. 
The greatly distended major calyces were palpated on the surface of the organ. For- 
tunately, the pelvic outlet was situated at the most dependent portion of the pelvis and 
there was no necessity for anastomosis or transplantation of the ureter. Aberrant renal 
vessels to the lower pole were searched for but none found. The ureteropelvic juncture 
was narrowed but not appreciably strictured and a No. 12 F. urethral soft rubber catheter 
introduced into the ureter though a pyelotomy incision passed the juncture unob- 
structed. Nephrectomy was seriously considered in view of these findings but for the 
aforementioned reason was deferred and resection of the redundant pelvic sac was per- 
formed. The soft rubber urethral catheter introduced into the ureter was left in situ 
and the wound closed in layers. The patient made an uneventful recovery, the wound 
healing firmly on the fifteenth post-operative day, and he was discharged from hospital 
March 13, 1933. Readmitted to hospital five days later, March 18, 1933, with chills, 
fever 104°, nausea, vomiting and pain on the operated side. The wound had broken 
open and was discharging frank pus. Urinalysis on admission, microscopic-pus grade 4, 
B. coli, Blood urea N. 15 mg. per 100 cc. of blood. 

Cystoscopy.—April 6, 1933. Retrograde pyelography of the operated kidney showed 
marked deformity and dilatation of the kidney and ureter. (Fig. 2.) Intravenous 
urography showed good visualization of the right kidney and no gross dilatation of the 
calyces. There was a small amount of dye excreted by the left kidney but the pelvis and 
calyces were markedly dilated and deformed. (Fig. 3.) 
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Secondary nephrectomy was undertaken May 25, 1933, and proved to be a very 
difficult procedure on account of the adhesions and the consequent bleeding. The rem- 
nants of renal tissue were secured and the pedicle ligated. The pathological report of 
the specimen was a small kidney showing marked degree of hydronephrotic involve- 
ment. A rim of renal tissue measuring one centimetre in diameter was present. 

The patient made an uneventful recovery and was discharged from hospital June 2a, 
1933. 
Case III.—Crossed renal ectopia or unilateral fused kidney with intermittent hydro- 
nephrosis. R. S., male, twenty-eight, farmer, was admitted to hospital May 13, 1933. 
According to his statements he had been perfectly well until two months ago when he 
felt “something give in his belly” while lifting a heavy weight and a short time later 
felt a mass in his abdomen. This passed unnoticed for a while until he became consid- 
erably distressed by belching of gas, nausea and very obstinate constipation. He re- 
marked that his stools were ribbon-like and repeatedly complained of his “inability to 
digest his food properly.” He never had urinary disturbances, no frequency, dysuria nor 
urgency. His past history was irrelevant. An exploratory laparotomy had been per- 
formed elsewhere for the mass which was found to be of renal origin and appendectomy 
performed simultaneously. 

Urinalysis on admission, albumin, negative; sugar, negative; microscopic, no pus- 
or blood-cells and no infection. Blood wassermann, negative. Urea N. 15 mg. per 
100 cc. of blood. 

Physical examination was essentially negative except the abdomen. A definite mass 
was palpable in the right loin which extended in front to the mid-line and was very solid 
in consistency. Pulsations of arterial timing could be felt over the mass. An important 
observation was that the consistency and size of the mass were found to vary from day 
to day. Prostate per rectum was normal in size and consistency; secretion 4 pus-cells per 
H. P. field. 

In view of the predominance of gastro-intestinal symptoms, a barium series of the 
gastro-intestinal tract was performed to determine whether or not the mass in the 
loin was responsible for the obstructive bowel symptoms. This examination was 
negative except for the fact that the injected barium enema showed a J formation of 
the czcum and transverse colon corresponding to the location of the mass but no definite 
obstruction of the bowel was revealed. Gastric analysis following a test meal showed the 
normal variation in free hydrocloric acid and total acidity. The blood-picture was 
4,800,000 red blood-cells ; haemoglobin, 95 per cent. Color index, .98; leucocytes, 9,880. 

Cystoscopy—May 13, 1933. There was no pathology in the bladder. Indigo- 
carmine injected intravenously appeared from both ureteral orifices in good concentration 
within five minutes. It was impossible to catheterize the ureters with the ordinary 
ureteral catheters and some abnormality of their course was suspected. 

Intravenous excretion urography provided an accurate diagnosis in this case. The 
rontgenological report was that there were two pelves on the right side, one immediately 
above the crest of the ilium and the other three inches above. The pelvis and calyces 
were well visualized and normal in size and configuration with the exception of a moder- 
ate degree of rotation of the pelves. This was in all probability crossed renal ectopia 
with fusion. (Fig. 4.) It was suggested that there was possibly a kidney in the left 
renal fossa which failed to visualize and in order to exclude this eventuality retrograde 
pyelography of the left ureteral orifice was performed employing a 3 F. catheter which 
passed to the corresponding pelvis without obstruction. This revealed (Fig. 5) deviation 
of the left ureter crossing the mid-line over the promontory to enter the lower pelvis on 
the right, thereby establishing the diagnosis of crossed renal ectopia or unilateral fused 


kidney. 
A summary of the findings revealed the absence of gross renal pathology other than 
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the congenital malformation and the occurrence of intermittent blocking of the left ureter 
with resultant hydronephrosis. It was felt that operative intervention at this stage 
with the object of severing the fused renal segments and the removal of the lower 
portion was not indicated. The patient was discharged from hospital June 30, 1933, 
with instructions directed to combat his constipation and digestive symptoms. In 
all probability the misplaced renal tissue will in the near future require resection because 
of infection resulting from urinary stasis. The patient is being kept under observation 
and is studied periodically. 

CasE IV.—Congenital unilateral hydronephrosis due to aberrant renal vessels. M. M., 
male, thirteen, schoolboy, was first seen in consultation May 15, 1932. The history of 
his present illness began in the latter part of the year 1930 when he began complaining 
of severe pain in the upper left abdomen accompanied by repeated attacks of nausea and 
vomiting. His hospital records, extending over a period of two years, during which 
time he was admitted on seven different occasions for varying periods of observation and 
treatment, revealed the identical recurrence of gastro-intestinal symptoms, nausea, vomit- 


Fic. 4.—Intravenous pyelogram of the Fic. 5.—Retrograde pyelogram of the 
unilateral fused kidney. There is a mod- lower pelvis of fused kidney showing 


erate degree of rotation of the two pelves. deviation of the left ureter crossing over 
the promontory. The calyces are directed 
mesially. (Case III.) 
ing, constipation and pain in the upper abdomen occasionally radiating to the umbilicus. 
The urine repeatedly examined on successive admissions was devoid of pathological 
elements. These attacks were diagnosed as “indigestion” due to overeating but on one 
occasion an intestinal worm was found in the stool and the appropriate vermifuges pre- 
scribed. An adrenalin test was performed to exclude sympatheticotonia but this was 
negative. A barium series in November, 1931, failed to reveal displacement of the colon 
or obstruction at any point in its course. On one occasion when admitted to hospital 
with an unusually severe attack of pain and intestinal upset, exploratory laparotomy was 
thought expedient and the appendix was removed and a few peritoneal bands separated 
but the patient was obliging and developed an attack on the second post-operative day 
herniating the abdominal contents through the operative wound. The pathological exam- 
ination of the appendix failed to show a gross lesion. He was readmitted to hospital 
one month following discharge with a recurrence of the previous symptoms. 
Physical examination in May, 1932, was essentially negative with the exception of 
the abdomen. There was pronounced rigidity and tenderness in the left loin and upper 
quadrant; no masses were palpable. The spleen and liver were not palpable. Urinalysis, 
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albumin and sugar negative, microscopic negative for cellular elements. The patient's 
father had been under treatment for a syphilitic infection but the boy’s Wassermann was 
repeatedly negative and there were no evidences of congenital syphilis. Urea N. was 
20 mg. per 100 cc. of blood. 

Intravenous excretion urography revealed the presence of a large hydronephrotic sac 
involving the left pelvis and calyces. The right kidney pelvis was well visualized and 
was normal in size and shape. The abrupt demarcation of the left pyelogram suggested 
a provisional diagnosis of congenital hydronephrosis due to an aberrant renal polar 
vessel. (Fig. 6.) 

Ureteroplasty and nephropexy were performed June 8, 1932. The renal parenchyma 
was firm and apparently preserved. An aberrant vessel was secured and subsequently 
severed thereby releasing the obstruction of the 
ureter. The uretero-pelvic juncture was de- 
pendent and there was no necessity for its reim- 
plantation into the pelvis. Immediately following 
section of the renal vessel, peristalsis was ob- 
served sweeping down the hydronephrotic sac 
into the ureter and the pelvis collapsed and re- 
sumed its normal size. Nephropexy with three 
triple mattress sutures of chromic gut was per- 
formed to obviate subsequent angulation of the 
ureter. The patient made an uneventful recovery 
and was discharged from hospital July 2, 1932, 
with a completely healed operative wound. In- 
travenous pyelography undertaken prior to his 
discharge from hospital failed to show any appre- 
ciable change in the status of the hydronephrotic 
kidney (Fig. 7) but follow-up plates made one 
year following operation in June, 1933 (Fig. 8), 
showed normal configuration of the pelvis and 

x calyces of left kidney without dilatation, and dur- 
Fic. 6.—Intravenous pyelogram showing , 
hydronephrosis of left kidney suggesting ing the interval the patient with the exception of 
abcrrant vessel to lower pole. The right 
kidney is not similarly affected. (Case the odd twinge of pain in the loin had been remark- 
Vv.) ably free of his previous distressing symptoms. 

Case V.—Congenital ureterovesical cyst or ureterocele with moderate hydronephrosis. 
H. P., male, forty, salesman, was admitted to hospital August 13, 1932. Three days 
previously he had noticed blood in the urine. He had never experienced frequency, 
urgency, dysuria, and only occasionally voided once during the night; never passed blood 
in the urine nor gravel on a previous occasion nor had an attack of pain which may 
have been attributed to renal colic. He stated that although he drank copious amounts 
of water and in past years alcoholic beverages he seemed to void only small quantities of 
urine and he felt “bloated.” For the last four or five years he had been troubled with 
indigestion. These attacks of indigestion would recur every two or three weeks and 
persist for two to three days. His condition had been diagnosed as peptic ulcer and 
diet and alkali powders were prescribed which he used for about one year. Following 
gastric analysis in July, 1931, which revealed the absence of free hydrochloric acid in 
the stomach contents, dilute hydrochloric acid was prescribed and his digestive symptoms 
had improved appreciably but had not entirely subsided. During one of his gastro- 
intestinal upsets, approximately five years prior to date of the initial examination, acute 
appendicitis was diagnosed and appendectomy performed without appreciable relief of 
the symptoms. He has also been troubled with dizzy spells and nervousness during the 
last four years and after a blood-pressure reading supposedly exceeding 200 mm. of 
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mercury, iodides were prescribed and administered for about six months. Thyroid 
hyperactivity was also suspected but the basal metabolic rate in July, 1931, was —1. 

The patient stated that he has had four or five gonorrhoeal infections but denied 
ever having had a penile chancre. He had influenzal pneumonia in 1918 and a tonsil- 
lectomy in 1920. 

Physical examination in August, 1932, was essentially negative. There were no 
masses palpable in either loin and no costovertebral rigidity or tenderness. The external 
genitalia were normal. Prostate per rectum was slightly enlarged and firm in con- 
sistency and the expressed secretion contained about ten to twelve pus-cells per H. P. 
field. Urinalysis on admission, albumen, grade >1; sugar, negative, Microscopic, red 
cells many, grade 4, occasional pus-cell, no bacteria in the stained smear. Blood Wasser- 
mann, negative. Urea N. 12 mg. per 100 cc. of blood. Gastric analysis after test meal, 
hydrochloric acid present. The barium examination of the stomach and duodenum was 
negative for ulcer. The blood-picture was red blood cells, 3,530,000; hemoglobin, 76 per 
cent.; no abnormal red cells; leucocytes, 8,600. The blood-pressure was 162 systolic 


Fic. 7.—Intravenous pyelogram of Fic. 8.—Intravenous pyelogram one 
same case before discharge from hospital year after operation showing normal con- 
after ureteroplasty showing very little figuration ot pelvis and calyces without 
decrease in size of the sac. obvious dilatation. 


and 104 diastolic in mm. of mercury. The plain plate of the urinary tract was negative 
for calculus. 
Cystoscopy.—August 14, 1932. The bladder was filled with blood which was diffi- 
cult to clear by irrigation. The efflux from the left ureteral orifice was bloody whereas 
that from the right was clear which immediately determined the site of the pathology. 
The right ureteral orifice was normal in appearance and its spurt spasmodic and clear 
whereas the left cornu of the trigone was occupied by a globular cystic swelling whose 
size could be alternately increased or decreased by altering the intracystic fluid pressure 
but it could not be completely ironed out. An attempt was made to catheterize the ureter 
which was visualized on the lateral aspect of the ureterocele but this was found impos- 
sible and further investigation was postponed until August 22, 1933, when the hematuria 
had subsided and cystoscopical examination was repeated. Intravenous injection of 
indigo-carmine on this occasion appeared from the right kidney in good concentration, 
grade 4, within four minutes and not from the left until eight minutes in poor concen- 
tration, grade 2. Catheterization of the narrowed left ureteral orifice was again at- 
tempted, employing a fine stiff ureteral bougie as a guide but this was found impossible. 
Fulguration of the cystic swelling with the bipolar current was then instituted commenc- 
ing on its medial aspect furthest removed from the ureteral orifice and repeated at 
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three-weekly intervals for five sittings. The cyst wall consisting of the reflected mucosal 
coats of the ureter and bladder gradually sloughed away and a new ureteral orifice, very 
much enlarged in size, assumed its normal position on the floor of the trigone. October 
3, 1932, catheterization of the left renal pelvis revealed retention amounting to 50 cc. of 
clear fluid which on microscopical examination contained an occasional pus-cell per 
H. P. field but no bacteria in the stained smear. On March 6, 1933, indigo-carmine 
injected intravenously appeared from the left ureteral orifice within five minutes and 
two 6 F. ureteral catheters were admitted by the enlarged ureteral orifice without ob- 
struction and failed to show any evidence of pelvic retention on the involved side. 
Intravenous pyelography, July 5, 1933, was undertaken to determine the status of the 
hydronephrotic kidney and it showed good visualization of the pelvis and calyces with- 
out obvious distention. The patient’s digestive symptoms have practically disappeared 
and he feels better than he has for years. 

CasE VI.—Unilateral ureteral duplication with angulation and early intermittent 
hydronephrosis. E. H., male, thirty, merchant, was admitted to hospital August 6, 1933, 
with a provisional diagnosis of calculus anuria. He had been seized on the previous day 
with sharp colicky pain in the left loin, nausea, vomiting, elevated temperature and had 
not voided for twenty-four hours prior to admission. Opiates had been repeatedly admin- 
istered hypodermically to control the pain. He stated that he had experienced a dull 
ache in the left side for the last five or six years but never had any urinary disturbance. 
He had never observed blood nor gravel in the urine. On one occasion five years pre- 
viously while domiciled in Europe he had been seized with an attack very much similar 
to the present which had been diagnosed as appendiceal colic but on further investigation 
by a urologist, calculus in the urinary tract was suspected but never confirmed. 

The past history is irrelevant. The patient was unmarried and had been troubled 
with excessive nocturnal pollutions which occasionally seemed to aggravate the dull pain 
in the loin. He denied ever having had venereal disease. 

Physical examination on admission was negative with the exception of the abdomen. 
There was very pronounced rigidity and tenderness in the left costovertebral angle but 
no masses were palpable. The spleen and liver were not palpable. External genitalia 
were normal. Prostate per rectum normal in size and consistency; secretion contained 
three to four pus-cells per H. P. field. Urinalysis of catheterized specimen, occasional 
red blood-cell, no pus, no bacteria. 

Emergency cystoscopy, August 6, 1933. The bladder contained about 30 ounces of 
clear urine. There was no obstruction at the neck of the bladder. Indigo-carmine 
injected intravenously appeared from the right ureteral orifice in good concentration 
within three minutes and from the left orifice within six minutes in good concentration. 
Both renal pelves were catheterized and specimens collected. 20 cc. of clear fluid were 
aspirated from the left renal pelvis apparently under tension. Further investigation was 
postponed in view of the uncertainty of the diagnosis, and the indwelling ureteral cathe- 
ters left in situ for twenty-four hours. A plain plate of the urinary tract with the opaque 
catheters in place revealed no shadows indicative of calculus. Cystoscopy was repeated 
August 29, 1933, and bilateral pyelography performed. The right pelvis and calyces 
were normal whereas the left pelvis although not obviously distended showed brush-like 
formation at the tips of the minor calyces indicative of infiltration of the pyelographical 
medium into the collecting part of the kidney. There was a very decided S angulation 
of the upper third of the left ureter which was interpreted as possibly being due to an 
aberrant polar vessel. A provisional diagnosis of early intermittent hydronephrosis due 
to angulation of the ureter by aberrant renal vessel was made. (Fig. 9.) 

Urea N. was 12 mg. per 100 cc. of blood. Blood Wassermann, negative. 

Ureteroplasty and nephropexy was performed September 5, 1933. The kidney was 
firm and normal in size but presented lobulations on the surface suggestive of the fetal 
type. Aberrant vessels to the lower pole were searched for but none found. The angu- 
lation of the ureter was found to be due to adhesions to the edges of the renal sinus, pos- 
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sibly the result of a peri-ureteritis ; these were severed. Examination of the renal pelvis 
revealed the presence of two ureters. The ureters were followed into the pelvis and their 
point of bifurcation sought, but this could not be determined. Nephropexy was performed 
in order to obviate further angulation of the ureters and the wound closed in layers. 
The patient made an uneventful recovery and was discharged from hospital September 
23, 1933- 

Comment.—Conservation is the keynote of modern surgical attack in uro- 
logical practice. The object of plastic surgery and other conservative proce- 
dures for the correction of ureteral obstruction and the restoration of the 
normal urinary pathway is the preservation of renal function. Obviously 
clinical recognition of the obstructive syndrome at an early date will thwart 
the necessity for nephrectomy. The pye- 
lographical evidence of varying degrees of 
pyelectasis, whether revealed by the retro- 
grade method or intravenous urography, 
is a prerequisite before surgery is under- 
taken. Hosford® recognizes three types 
of hydronephrosis, renal, pelvi-renal, and 
pelvic, depending upon the extent of the 
pyelectasis. The pelvi-renal type is usually 
encountered whenever there is demonstrable 
obstruction at any point below the uretero- 
pelvic juncture whereas the renal type is 
most commonly associated with calculus. 
He regards the pelvic type, in which the 
whole kidney shares in the hydronephrosis 
but in which the pelvis is mainly affected, ; tad 
as indicative of the idiopathic or congenital i 

Fic. 9.-—Bilateral retrograde pyelo- 
variety without demonstrable ureteral ob- grams showing angulation of the left 


ureter and brush-like formation at the tips 
struction. The earliest pyelographical evi- gf the minor calyces. The accessory ureter 


dence of ureteral obstruction may often was 
be detected in a flattening or clubbing of saps: 
the terminal calyces before the pelvis proper becomes appreciably distended. 

In this discussion we are not concerned with the effects of congenital mal- 
formations at the neck of the bladder, valves, etc., which result in bilateral 
obstructive phenomena, nor the congenital anomalies of innervation or muscu- 
lar deficiency which lead to the development of the megalo-ureter. Congenital 
strictures of the lower end of the ureter have been described by Hunner,* 
but they are not encountered frequently in clinical experience. 

Before surgery for the obstructive effects of a congenital anomalous 
formation of the urinary tract is undertaken it is of the utmost importance 
to make a thorough and searching urological study. It is impossible to fore- 
see what difficulties may arise at operation and without this information, the 
judgment of the surgeon may be severely taxed. According to Hunner,® too 
many single kidneys have been removed on the assumption that the patient 


possessed a second kidney. 
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It is therefore important to determine beforehand: (a) the presence or 
absence and the degree of infection in the kidney upon which it is proposed 
to carry out a plastic procedure; (b) the functional status of the involved 
organ; and (c) the possibility of bilateral involvement. Walters! believes 
that infection in the hydronephrotic sac does not compromise the surgical 
result following a plastic procedure and that the main factor in recovery 
seems to be the complete removal of the obstruction. He contends that if the 
results of long-standing infected hydronephrosis are anticipated and provided 
for by temporary nephrostomy, the renal parenchyma will be preserved and 
function restored. Walters’® performed secondary nephrectomy only once 
in his reported series of thirteen cases. Quinby’*® maintains that even if the 
kidney is not perfect with respect to its functional capacity, it should never- 
theless be conserved if it is not so grossly infected or otherwise impaired as 
to be either a threat or an actual hindrance to the future normal life of the 
patient. Obviously if the hydronephrotic kidney is a functionless mass and 
its mate can be demonstrated to have been spared a similar fate and to possess 
adequate functional capacity, nothing is to be gained by conservative plastic 
procedures and nephrectomy should be performed. Both Walters! and 
Quinby,”* however, take exception with Hinman’s* views on renal counter- 
balance, because they found that after plastic procedures and the provision of 
adequate drainage that renal function of the involved kidney was satisfac- 
torily restored as evidenced by pyelographical and functional studies. The 
existence of demonstrable bilateral hydronephrosis or pyelectasis of a solitary 
kidney are obviously indications for conservative surgical procedures. 

The existence of a congenital urinary anomaly, per se, is a potential source 
of obstruction and subsequently urinary stasis and infection. Anomalous 
blood-vessels in close proximity to the upper third of the ureter, although not 
actually responsible for the collapse of the ureter, may by their pulsations 
interfere with the normal flow of the peristaltic wave down the ureter and 
thereby promote stasis and pyelectasis. In the absence of demonstrable ob- 
struction at the ureteropelvic juncture or ureter in a group of cases classified 
as being of idiopathic origin, Walters'® has been able to demonstrate a sub- 
epithelial fibrosis at the pelvic outlet and occasionally faulty or lateral inser- 
tion of the ureter into the pelvis which he regards as the contributing factor. 
It is an acknowledged fact that the hydronephrosis of this type cannot be ex- 
plained solely on a neurogenic basis. 

Trendelenburg, Kuster, and Fenger were pioneers in plastic surgery of 
the renal pelvis but credit for the revival of these operative procedures and 
their applicability for the correction of hydronephrosis belongs to von Lich- 
tenberg* and Quinby.?* The former has devised a variety of operative pro- 
cedures to meet the conditions encountered at the operating table, which may 
be trivial or require radical resection of the dilated sac. The obstruction 
may be relieved simply by division of adhesions causing the angulation of an 
accessory ureter (Case VI), or division of an anomalous blood-vessel (Case 
III). Unless the aberrant vessel is extremely small it should not be severed 
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because it is an end-artery and therefore its division really amounts to partial 
nephrectomy. It is possible to determine beforehand the vascular supply of 
the kidney which will be affected by division of an aberrant vessel by tem- 
porary clamping with a rubber-covered hemostat. When the calibre of the 
yessel is too large to permit division without seriously affecting the blood 
supply of a large portion of the kidney, the ureter may have to be severed 
from the hydronephrotic sac and reimplanted at another point (ureteropye- 
Joneostomy ). Whenever there is a large redundant sac, resection will have 
to be performed, but it is essential that it be so designed that the ureteropelvic 
juncture at the conclusion of the operation occupies a position at the most 
dependent portion of the sac. The results following anastomosis of the de- 
pendent ureter to the sac without resection of the renal pelvis have on the 
whole been very indifferent and are no longer advocated. Heminephtectomy 
of an infected hydronephrotic pelvis may be required when a solitary kidney is 
supplied with a double pelvis and corresponding ureteral reduplication, one 
of which becomes affected. This procedure may also be employed for the 
resection of a unilateral fused kidney. (Case II.) Nephropexy, preferably 
by the Kelly method of triple mattress sutures of chromic gut into the pos- 
terior capsule of the kidney which are anchored to the fleshy lumbar muscles 
and above over the twelfth rib, may facilitate pelvic drainage and obviate 
further ureteral angulation, whenever the hydronephrotic kidney displays a 
tendency toward undue or excessive mobility. 

The embryological explanation for the incidence of congenital malforma- 
tions at the lower end of the ureter such as ureterocele and congenital vesical 
diverticulum are not quite satisfactory. Caulk* attributes the occurrence of 
congenital diverticule to the presence of an extra-ureteral bud at this site 
which during the course of fetal development has failed to reach the nephro- 
genic mass. He observed a case in a three-months-old infant in which during 
the progress of the peristaltic wave which normally accompanies ureteral 
efflux, the normal ureteral orifice was dragged into the mouth of the diverticu- 
lar cavity. Randall’* made a similar observation in an adult thirty-seven 
years of age. Winsbury White!’ reported a case similar to Case I of this 
series in which the ureter opened into the floor of the diverticulum but the 
presence of hydronephrosis was not recognized. Diverticulectomy was per- 
formed and the ureter reimplanted into the bladder wall but when the supra- 
pubic fistula failed to heal after nine weeks, intravenous urography was 
performed and a large hydronephrotic sac on the involved side revealed which 
required nephrectomy. 

Ureterocele or ureterovesical cyst may coexist with other congenital ab- 
normalities both in the bladder and elsewhere. Its mode of formation is 
uncertain but it is usually associated with pronounced narrowing of the 
ureteral orifice which contributes to urinary stagnation and the development 
of pyelectasis of varying degree on the involved side. About 10 per cent. 
of cases are bilateral and of these a large number are associated with ureteral 
duplication. The accepted surgical procedure for their correction may be by 
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the suprapubic approach with resection of the prolapsed cystic sac or trans- 
urethral electrodesiccation (Case V), and of these the latter is obviously 
the most preferable. 

Unilateral fused kidney is a comparatively rare urological condition, hay- 
ing been encountered but twice in a series of 22,408 necropsies reported by 
Morris and Stewart-Lodge. It has been met with at birth and up to the 
eighth decade of life, but mostly in clinical experience during the third decade. 
The case of crossed renal ectopia reported by Pierson!” was the 103d recorded 
in available medical literature and the case herewith recorded (Case III) 
makes a total of 104. The pyelographical findings in the cases reported by 
Pierson, Caulk,” Kretschmer,’ as well as the one herewith presented were that 
the ureter to the ectopic kidney crossed the mid-line over the promontory 
and terminated in the lower pelvis of the fused renal mass. Surgery is 
contra-indicated unless complications such as calculus, pyonephrosis, or hydro- 
nephrosis develop, in which case pyelotomy or heminephrectomy may be 
required. 

The measure of success or failure of plastic and other conservative pro- 
cedures for the correction of hydronephrosis and the contributory ureteral 
obstruction may be gauged by the alleviation of symptoms, the pyelographi- 
cal evidence of decreasing capacity of the sac, and the return of its functional 
capacity estimated by differential function renal tests or more simply al- 
though less accurately by the density of dye excreted following intravenous 
excretion urography. Walters'® observed the astounding return to normal 
capacity of a large hydronephrotic sac after obstruction at the ureteropelvic 
juncture had been released and the resumption of peristalsis commencing in 
the wall of the renal pelvis and sweeping into the ureter. A similar observa- 
tion was made in this series (Case IV) and this finding was corroborated 
by subsequent pyelographical study one year following operation. (Fig. 8.) 
Obviously there is no other alternative but nephrectomy if the plastic pro- 
cedure fails or in the presence of infection shows no response to the provi- 
sion for its drainage. (Fig. 2b.) 

SuMMARyY.—The importance of early recognition of the obstructive syn- 
drome has been stressed. An analogy has been drawn between it and the 
manifestations of abdominal disease both acute and chronic. The most plau- 
sible explanation for its occurrence has been propounded and attention has in 
particular been focused on the role which congenital anomalies of the urinary 
tract play in the incidence of upper urinary-tract obstruction. The vagaries 
evidenced by abdominal pain challenge the diagnostic acumen of the surgeon 
and in return demand a maximum degree of introspection before operative 
intervention is contemplated. The dangers lurking in the urinary pathway 
occasioned by the presence of a congenital anomaly which may prove to be 
the source of obstruction and consequent urinary stasis and infection and 
the exigency for the prompt relief of the obstruction has been pointed out. 
The cases discussed exemplify the predominance of gastro-intestinal mani- 
festations of the obstructive urinary syndrome, in some instances to the exclu- 
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sion of urinary disturbance, and in others with negative gross urinary findings. 
The applicability of plastic procedures for the relief of obstruction and the 
provision for drainage of hydronephrotic sacs has been offered as the most 
appropriate surgical attack thereby preserving renal integrity, whenever the 
diagnosis has been made before the parenchyma is irreparably damaged. 
Other methods have been suggested for the correction of obstructions of con- 
genital origin at the lower end of the ureter. Pertinent comment has been 
made and in a few instances reference to similar case reports in the available 


medical literature. 
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ADVANTAGES OF PRE-OPERATIVE X-RAY IN KIDNEY 
TUMOR IN CHILDREN* 


By ALEXANDER M.D. 
OF PHILADELPHIA, Pa. 


THE prognosis of tumor of the kidney has never been one of which 
surgery was proud. The complicating features of a deep-seated lesion, the 
paucity of urinary symptoms, and the absence of characteristic pain render 
early diagnosis impossible, so that the clinical recognition too often awaits 
the glaring symptoms of tumor and malnutrition, which in themselves indi- 
cate an advanced lesion. 

When one turns from the lesion, as usually met in the adult, to the pic- 
ture as occurring in childhood, the prognosis becomes increasingly desperate; 
the primary death-rate, according to Albarran and Imbert,’ being 26 per 
cent., while Klose* in 1911 stated that there were only two or three cases 
in the literature where the patient had lived three years after operation. 
The non-operative course is progressively downward, and Kelly*® allows but 
eight weeks to eighteen months between recognition and death. 

There is a definite increase in the frequency of rena! tumor in childhood, 
and Hinman‘ gives the figures that, in the adult, renal neoplasms constitute 
but 2 per cent. of tumors in general, while in children they form 20 per cent. 
of their neoplastic growths. The early age at which they occur is at times 
astonishing, and starting from the case of Deming’s® at twenty-nine days 
(undoubtedly prenatal in origin), one finds reported cases at ten months 
(Darnall,® Crabtree’), twelve months ( Robins,’ Israel,® Craig’) and on up 
through infancy and childhood. 

It is rather generally agreed that malignant renal tumors of childhood are 
quite distinct in every way from the characteristic tumors of adult life. They 
are essentially embryonic tumors and are always characterized by a multi- 
plicity of tissue elements. They have been called neoplasmata because some 
definitely develop from embryonic kidney structures (Kelly), while Birch- 
Hirschfield, the first to recognize their histogenetic origin (1898), called 
them “nephroma embryonale malignum.”’ 

Clinically, it is always a distressing picture, and any step that in any way 
improves the outlook is to be welcomed. Kelly says the prognosis in gen- 
eral may be stated that few of these patients survive more than a year after 
operation, and many die within a few months; while Young™ says the dura- 
tion of the disease is usually short—a matter of weeks or months—the prog- 
nosis being bad owing to the tendency to early metastasis and to local recur- 
rence. These generalized statements are easily proven when one looks at 
the statistical tables of those who have had the opportunity to see any sizable 


* Presented before the Philadelphia Academy of Surgery, March 5, 1934. 
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series of these cases. Though the literature contains scattered reports of 
successful operations in isolated cases (Dretzka,’* Peicic,1* Craig,!® Robins,® 
et al.), Kretschmer’® reports sixteen deaths in his series of seventeen cases 
(1931). Fischer’® (1927) had 27 per cent. operative mortality in his seven 
cases, and of the five who survived three were dead within a few months, 
one alive seven months and one two years post-operatively. Wollstein’? 
reported in 1927 on eighteen cases between the ages of three and three-quarter 
months and six years, with only four surviving past ten months. Lind- 
stroem!® in 1921 studied forty cases of renal malignancy, eight of which 
occurred in children under fifteen years of age, and all eight were dead of 
recurrence within nine months after operation; while Mixter!® (1922), em- 
phasizing the frequency of malignant tumor of the kidney region in infancy 
and the insidiousness of its onset, analyzes twenty-seven cases, only one of 
whom was over five years of age, and reports that four died without surgical 
intervention, fourteen had a nephrectomy with an operative mortality of 35 
per cent., nine a simple exploration followed by 44 per cent. operative mor- 
tality, and of the nine cases surviving nephrectomy, with one exception, all 
showed rapid recurrence, with death occurring in from four months to one 
and one-half years. It is interesting to note that the single exception in this 
remarkable series differed in no way, either clinically or pathologically, from 
the other cases of embryoma. The tumor was of large size and no post- 
operative irradiation or serum was given. The child was well at the time 
of the report three and one-half years following nephrectomy. 

This rather hopeless outlook was apparently bettered a while back by the 
benefit seemingly obtained by competent deep Rontgen therapy. Under this 
therapy these embryonic tumors truly seem to melt, and there is hardly a 
more brilliant therapeutic result demonstrable than the improvement so ob- 
tained. Time, however, told a disappointing sequel, for though the primary 
effect was startlingly good, the inevitable recurrence took place, and with each 
return the effect of irradiation decreased in its ability to control growth. 
Today we interpret this by suspecting two factors; first, that the youngest 
embryonic cells are excessively radio-sensitive, and secondly, that persistent 
undestroyed cells become increasingly radio-resistant. 

Talking with Dr. Henry K. Pancoast in 1927 in regard to this feature, 
and having met the hopeless surgical outlook in earlier cases, it occurred to 
me to improve both the ultimate result and the facility of operation by utiliz- 
ing the advantages of pre-operative irradiation, choosing the time for opera- 
tion when the maximum effect of the initial course of irradiation could be 
expected. Such would not only give one the advantages of such irradiation 
on primary tumor cells and local metastatic spread, but by the marked shrink- 
age in size it would so facilitate the operative step as to make for safer and 
quicker surgery, and with less tendency to cause metastases through manual 
manipulations at the time of the difficult operation. 

There is no doubt at all that the one surgical dictum that holds any 
promise of success today is nephrectomy as radical and as early as possible. 
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This and this alone gives any promise of cure; but the possibility of even ac- 
complishing a nephrectomy is at times denied (as seen in Case II of this re- 
port and the nine patients in Mixter’s series), so the benefit gained by taking 
advantage of the effect of pre-operative irradiation will unquestionably allow 
certain cases to be nephrectomized with increased safety, that otherwise could 


hardly be considered operable. 

Before attempting the method, I wrote to two men, whose opinion I espe- 
cially valued, B. S. Barringer and H. L. Kretschmer, and later talked per- 
sonally with another, C. G. Mixter, and in each instance received encouraging 


support of the idea. 
The following three case reports represent the only suitable opportunities 


that have presented themselves in this interval. One regrets that more are 
not available, but the advantages experienced and the results obtained urge 
that the method, with its reasons and technic, be published for more general 
use without further delay. 


Case I.—Left renal tumor of seven months’ duration. Pre-operative irradiation, 
though operation unavoidably postponed past the time of optimum choice. Recurrence 
and death six months post-operatively. M. W. T., aged six years, female, white, patient 
first seen on October 25, 1927. Complaint——Mass in left side. Family History.—Nega- 
tive. (Patient an only child.) Past History—Normal delivery and normal baby. 
Tonsillectomy and adenectomy at the age of four years. No acute infectious disease. 
Of normal growth and normal mentality for age. 

Present Illness—On March 19, 1927, patient fell while crossing the street, and 
though she fell on her stomach, it was thought that her left loin struck the curbing, 
Three hours, later, on voiding for the first time since accident, hematuria was ob- 
served. There was no pain and no nausea, though the child looked particularly white. 
She was put to bed, and after four days the hematuria stopped. She was kept in 
bed for the following two weeks, passing normal urine, and was symptom-free; but 
when allowed to get up at the end of this time, hematuria promptly reappeared. On 
restraint in bed the bleeding would cease, but as soon as allowed on her feet, hematuria 
regularly recurred, and this sequence was repeated eight or nine times. On May 24, 
1927, she was taken to the hospital, where a mass in the left loin was felt, and 
the Rontgen examination showed a shadow in the kidney region. She had three 
cystoscopies and with the last a pyelogram, and a diagnosis was made of either kidney 
tumor or hydronephrosis. 

Consultation October 25, 1927, in the interval since onset, patient had been afebrile 
and without local pain or other urinary symptoms than periodic hematuria, and there 
had been no pyuria. Mother had been cognizant of an increasing left-sided abdominal 
mass for the past four months but was fearful of considering an operation. 

Physical Examination.—The child appeared to be of normal growth for her age, 
cheeks well colored, and, in all, she was healthy looking. Inspection of abdomen 
showed a marked tumor in the left loin space, which, on deep inspiration, descended 
from under the left costal margin. There was no rigidity or tenderness on palpation. 
What tympany was present seemed to be pushed towards the mid-line, though there 
was a slight tympanitic note over the mass. On palpation there was a definite splenic 
edge which descended from under the rib margin, and below this could be felt a 
spherical mass fully 15 centimetres in diameter, devoid of tenderness, and almost filling 
the upper left quadrant and left loin space, which was considered, unquestionably, a 
kidney tumor. It was freely movable and not nodular. Examination of chest, heart, 
head and extremities was negative for any abnormal condition. The patient was 
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referred to the hospital for study and was admitted to the Hospital of the University 
of Pennsylvania on November 13, 1927. On November 14, 1927, cystoscopy was per- 
formed and indigo-carmine injected intravenously. The dye appeared promptly from 
the right ureteral orifice in normal intensity and with apparent hyperfunction. There 
was none seen to come from the left ureter at the end of fifteen minutes’ observation. 
A No. 6 catheter was passed to the left renal pelvis and no hydronephrosis detected; 
pelvis was injected with 12% per cent sodium iodide solution and a pyelogram taken. 
Study of these pictures, with the ones taken at the time of her previous hospital ad- 
mission, allowed of a positive diagnosis of left renal tumor. 

Knowing the high malignancy of these tumors as occurring in children, the ques- 
tion was raised as to the propriety of X-ray treatment. Dr. H. K. Pancoast expressed 
the opinion that in his experience the first response to irradiation was always brilliant 
and that the tumor might be expected to diminish promptly under proper dosage, but 
that his experience, without exception, had been failure of permanent cure. Inevitable 
recurrence, with gradual loss of cellular response to irradiation, seemed to be the 
rule, and such tumors appeared to gain in resistance to irradiation at each recurrence 
of growth. This child’s condition was surgically good. Examination of chest gave 
no clinical or Rontgenological evidence of metastasis, and it was decided to utilize 
the advantages of both irradiation and surgery in the following manner: (1) that 
the child be given the maximum amount of irradiation from which one could expect 
the maximum decrease in the tumor’s size; (2) that an interval should be allowed 
to transpire after irradiation, during which the R6ntgenologist could estimate an ex- 
pected further reduction in size and malignancy, as well as an interval before any 
recurrence would start; (3) at the end of this period surgery would be performed 
with the expectation of its being simplified by the reduction of the mass, and a 
cleaner extirpation accomplished with a minimum amount of manual trauma. 

R5ntgenological treatment was started on November 21, 1927, and was carried 
out as follows: Treated November 21, 1927, to December 7, 1927; factors 200 Kv.; 
filtration 0.5 millimetre of copper; 50 centimetres distance, portals 17 by 17 centimetres, 
and about 800 R units as measured in an open field to each field, front and back, ex- 
tending from the estimated dome of diaphragm to the anterior superior iliac spine and 
from loin edge to body mid-line. 

Examination on December 21, 1927 (two weeks after completion of R6éntgenological 
treatment) showed the mass to have decreased at least 4 to 5 centimetres in its 
longitudinal diameter. Following this it was estimated that five weeks would be 
ideal as the interval before operation, and the child was to enter the hospital January 
11, 1928. Unfortunately, when the date arrived, she had been exposed to scarlet 
fever, and it became necessary to postpone her hospital admission until the time of 
quarantine was up, and not until February 2, 1028, did she reénter the hospital for 
study prior to nephrectomy. Examination, however, was made as an ambulatory patient 
on January 20, 1928 (seven weeks after completion of treatment) and showed the 
mass to have possibly increased slightly in size. 

On admission to the hospital Réntgen examination of the chest was negative, 
though the child had a slight bronchial cough, and operation was again delayed on 
account of it. Phenolsulphonphthalein 40 per cent. the first hour, 10 per cent. the 
second hour. B. U. N. 16. Urinalysis was negative except for an occasional hyaline 
cast and a slight cloud of albumin. On physical examination there was no doubt that 
the size of the tumor was larger than when the child was seen outside the hospital 
five weeks ago, as it was now only 2 centimetres above a transverse line through the 
umbilicus. It was most unfortunate that this interval had to be interposed between 
the time when it was estimated that the maximum benefit of her Réntgen therapy 
could be taken advantage of. The mass as felt at this date was only one-half the 
original size, but that it was definitely larger than on the date when her admission 
was expected to be arranged was unquestion. 
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Operation—February 16, 1928. Anzsthesia—gas-oxygen. Transperitoneal ap- 
proach with an easy exposure, and after deflecting descending colon the Posterior Deri- 
toneum was opened. Vessels first exposed, doubly clamped, cut and ligated. There 
was no evidence of any proliferation into the renal vein, or any evidence of extrarenal 
proliferative growth. The kidney was removed in toto, with its fatty capsule, and the 
wound closed without drainage. Her post-operative convalescence was uncomplicated 
and she was discharged on March 3, 1928, the sixteenth post-operative day. 

Examination of specimen reported as follows: (Dr. A. E. Bothe.) The mass 
as removed was the size of a cocoanut shell, densely encapsulated but smooth through- 
out. On section there appeared only a portion measuring 5 by 3 centimetres of normal- 
appearing kidney parenchyma, and this was at the superior pole of the mass. Its cut 
surface showed three or four different types of tissue proliferation, and sections from 
this allowed of the following description: 

The specimen consisted of kidney and tumor, which measured 13 by 9 by 8 centi- 
metres. The surface was smooth save for a few tags of fatty and fibrous tissue. On 
account of low, rounded elevations the tumor was lobulated. The specimen, on section, 
was firm with irregular blood-streaks and varying sized hemorrhagic cysts. These 
involved less than one-third of the tumor. The tissue was pale and appeared semi- 
fibrous. Attached to the upper pole some conpressed kidney parenchyma was seen. 
The tumor had the appearance of separation from the kidney. 

Microscopical Examination—Many sections were made for microscopical study. 
These were taken from different areas and in different planes. The essential findings 
in these sections were: First, epithelial cells; second, small clumps and scattered small 
round cells; and third, a diffuse fibrosis which was very abundant in some areas. The 
epithelial cells were mostly mature, well formed, low columnar type, in acinar or partial 
acinar and tubular formation. These groups were finely separated with a fibrous 
stroma. The small, round cells, like those seen in lymphosarcoma, were malignant in 
appearance, but separated into small islands by dense fibrous tissue. In some sections 
neither epithelial nor round cells were seen, and dense fibrous tissue was the only 
structure. 

Diagnosis——Mixed tumor of the kidney with displacement fibrosis from Réntgen 
therapy. 

The patient was to report in eight weeks’ time, but at that date the mother wrote 
that she had recently been exposed to whooping-cough and had just developed the 
same. She was sick for three weeks, and two further weeks convalescing. 

She reported on July 14, 1928, looking in excellent health, with a gain in weight, 
and with an appetite which had not been in evidence for over two years’ time. Her 
parents were delighted, and we felt the child had made an excellent recovery. 

On July 19, 1928, arrangements were made for a RO6ntgen examination of her 
lungs, though a maternal opposition had to be overcome, as the mother was skeptical 
of hunting trouble. Examination of this plate showed three large nodules in the left 
lung and one in the right, with numerous smaller ones starting. The patient died in 
the early part of September, 1928, seven months after operation. 

Discussion—This patient represented our first attempt to combine irradiation treat- 
ment with surgery and, as far as we are aware, represented a novel step in the 
otherwise dismal picture of renal tumor in childhood. It was to be regretted that 
an interval of five weeks occurred between our chosen time for operation and_ the 
performance of the same. It was unquestionably apparent that during this time the 
tumor mass showed an increase in size, though at the time of operation all efforts 
to determine the existence of any metastatic tissue proved negative. It was the 
opinion of everyone that her so-called attack of whooping-cough, two months later, 
was probably due to the occurrence of pulmonary metastases. If this case were to 
be handled today, we should say that the initial dosage of irradiation would unques- 
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tionably be increased, and the operative time placed in the fifth or sixth week after 
completion of the irradiation. ; 

Case Il.—Enormous right kidney tumor. Previously explored and declared in- 
operable. Irradiation with marked decrease in size. Nephrectomy. Death two years 
later from pneumonia. Autopsy. No trace of tumor or metastases found. Cure. doe Be 
aged ten years, female, white, admitted to Pediatrics Service of the Hospital of the 
University of Pennsylvania September 19, 1930. Past History.—Child a normal, full- 
term baby, with normal growth and development to time of present illness. Had 
measles, whooping-cough and chicken-pox during the seventh and eighth years of life. 

Present Illness —In October, 1929, the mother first noticed that the child’s abdomen 
was gradually becoming larger and more distended. The child had no complaints, 
and it was left untreated until July, 1930, at which time the enlargement was such that 
it constituted the greater part of the abdomen. There was pain and discomfort following 
eating, and the family physician was called in. Tumor was diagnosed, and she was 
sent to a nearby hospital, where an operation was performed in July, 1930. At this 
operation a transperitoneal approach was made and the tumor proven to be retro- 
peritoneal and probably renal. The retroperitoneum was opened and the condition 
considered inoperable on visual inspection. A section, however, was taken for biopsy 
study, and a diagnosis was made of embryonal adeno-carcinoma. The wound was 
closed with an idea of marsupialization for intensive irradiation. Ten weeks after 
this operation (September 19, 1930), with but slight improvement recorded, the patient 
was transferred to the Hospital of the University of Pennsylvania. There had been 
no cough or dyspnoea, and on one occasion only, three months prior to this time, 
hematuria was recorded. There had been no urinary symptoms and no renal colic. 
Constipation had been troublesome. There had been a loss of six pounds in weight 
during the last ten weeks. 

Physical Examination—Negative except for condition of abdomen. The abdomen 
was greatly enlarged and distended and formed the largest part of the body. There 
was a long right rectus incisional scar present, with a draining sinus at the upper 
border of the scar. There was a large, firm, smooth mass which filled the greater 
part of the abdomen. It extended into the entire right iliac fossa, as well as the 
whole right flank. It was roughly kidney-shaped in its outline, moved with respiration, 
and there was no intestinal tympany in front of it or between it and the liver dullness. 
There was no ascites present. The incisional scar was under great pressure from 
within and suggested a large incisional hernia, though only the tumor mass was 
below it, and through the scar the mass could be felt more readily than elsewhere. 
The tumor itseli was definitely irregular, firm but not tender. 

September 20-24, 1930.—Rontgen examinations were made of chest and head and 
were negative for metastases. The Rontgen examination of the kidneys showed a 
normal left renal shadow and no renal outline on right. Examination of the long 
bones showed nothing suggestive metastasis. 

October 3, 1930.—Patient was seen in consultation and found to have an enormous 
tumor, extending to a point halfway from the umbilicus to the pubes and occupying 
the entire right abdomen and extending to the left of the mid-line both above and 
below the umbilicus. Abdominal veins were distended. Advised that no surgery 
be attempted at this time but that the maximum dosage of irradiation be given. 

October 6, 1930.—Urographical study was performed, following intravenous ad- 
ministration of uroselectan. These urograms showed a definite enlargement of the 
right kidney pelvis, with a defect involving the lower portion of the pelvis and the 
lower and middle calyces. Appearance was thought probably due to a renal tumor. 
The pelvis and ureter on the left side were within normal limits. 

Rontgen Therapy.—Started October 23, 1930, and continued to November 18, 
1930. Factors at the initial treatment were 200 Ky. with filtration of 0.5 millimetre 
of copper, 50 centimetres distance, portals 13 by 17 centimetres, and about 1600 R 
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units, as measured in air, to both an anterior and a posterior area, extending from 
the dome of the diaphragm to below the anterior superior iliac spine and from flank 
to beyond mid-line, but not carried above saturation of 800 R. Two additional portals 
were given to the chest anteriorly and posteriorly—dosage 800 R. 

November 17, 1930.—R6ntgen examination of the lungs and head were negative 


for any evidence of metastases, while an examination of the tumor mass showed it 


to have decreased fully so per cent. in size. 

November 23, 1930.—Patient had received maximum Rontgen therapy and was 
discharged from the hospital, to return in eight weeks. 

January 24, 1931.—Second urological consultation. Child was readmitted to the 
hospital, and her parents reported her much improved. She had gained in weight 
and had been playing with friends. Frequency was the only urinary symptom, and 
there had been no hematuria. There had been no complaint of pain, no shortness of 
breath, no nausea or vomiting; appetite good, though bowels still costive. Condition 
of abdominal mass was markedly changed. The lower border extended only 7 centi- 
metres below the costal margin in the mid-clavicular line, and the feeling was that 
the mass was one-third as large as before X-ray irradiation. 

The Rontgen examination on January 27, 1931, showed no evidences of metastases 
in chest, and a second urographical study on February 1, 1931, showed a very marked 
reduction in the size of the right kidney. ‘The kidney, however, is still larger than 
normal, and the pelvis retains approximately the shape as at the previous examination 
but reduced in size. Left kidney functions normally.” 

January 30, 1931.—Phenolsuphonphthalein 75 per cent. in two hours. 

February 2, 1931.—Operation, gas-ether anesthesia. Incision was made outside 
of the former abdominal scar and on the edge of the right rectus muscle, with a 
long, right-angle cut towards the right loin. Peritoneum was opened and contents 
found plastic to everything. Colon was retracted to the left, retroperitoneum opened, 
and by stripping and clamping, the ureter was isolated, clamped and cut. By working 
up, with this as a guide, vessels were identified, doubly clamped and cut. The mass 
was then removed with its capsule and the easily adherent fatty tissue. It measured 
approximately 12 by 9 by 8 centimetres. Clamps were ligated and removed and the 
wound closed with one cigarette drain placed so as to be extraperitoneal. 

Pathological Report—(Dr. A. E. Bothe.) The mass made up of the kidney, and 
tumor was roughly pear-shaped. It measured 11 by 7 by 6 centimetres. The tumor 
was a large nodular mass covered with a grayish-pink capsule. Within the capsule at 
the upper pole a thinned-out remnant of kidney tissue conld be recognized. On section 
the tumor tissue bulged slightly, and the color ranged from grayish-white to grayish- 
pink. Here and there varying-sized cysts were seen, some containing gelatinous mate- 
rial which was blood-tinged, while others contained pure blood. Within the thick 
capsule at the upper pole remnants of kidney tissue were separated from the mass by a 
fibrous capsule. Portions of the tumor were moderately firm, with scattered areas of 
softening. 

The microscopical sections were made from different areas in different planes. 
These sections were made up of three types of tissue, which varied in amount in differ- 
ent sections. In some sections the epithelial cells predominated, presenting themselves 
in groups separated from small round cells and fibrous tissue, and they were mostly of 
the low columnar type, arranged to form tubules and acini. There were small groups 
of the same type of cells which were irregular in form and without definite arrange- 
ment. The majority of these epithelial cells were well differentiated and appeared to 
be under control. In many sections large plaques of dense fibrous tissues were seen, 
with scattered islands of embryonal small round cells. Some of these islands were 
densely populated with the round cells, while in others there were only a few of this 
type scattered in the dense fibrous tissue, and other areas in which the dense fibrous 
tissue was without evidence of round or epithelial cells. 
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Diagnosis.—Mixed cell tumor of the kidney with displacement fibrosis from Ront- 
gen therapy. 

February 19, 1931.—Post-operative convalescence had been uneventful, and she was 
referred back to the radiological department for further post-operative therapy. 

March 3, 1931.—Phenolsulphonphthalein test showed 65 per cent. elimination in two 
hours. Patient left for home on this date. 

April 13, 1931—Patient reported in excellent health; appetite fair; no pain; no 
nausea, vomiting, constipation or diarrhoea. There had been a definite gain in weight, 
but patient did not know how much. Urine was normal. 

November 5, 1931.—Patient was readmitted to the hospital for observation. Physi- 
cal examination, urograms, urinalysis, and rontgenograms of the chest were all nega- 
tive for any evidence of recurrence. 

October 26, 1932.—Readmitted. The girl was twelve years old at this time and 
was admitted for follow-up study. She had had an uneventful stay at home, had en- 
joyed excellent health, and presented no symptoms suggestive of metastases or return 
of malignant growth. 

October 27, 1932——The R6ntgenograms showed possible metastases in the right 
upper lobe of lung. Phenolsulphonphthalein test showed 32 per cent. elimination in 
two hours. Urine was normal. A slight cough lent further suspicion to the’ shadows 
seen on the R6ntgenograms as being metastatic. Deep Ro6ntgen irradiation was admin- 
istered from November 4, 1932, to November 17, 1932. 

January 24, 1933.—Readmitted. During the past month a slight jaundice was 
noticed, and it had persisted ever since. The liver was found enlarged. R6ntgenogram 
of the chest was negative. Irradiation to liver given. Another R6ntgen examination 
of the long bones, head and pituitary fossa was negative except at the lower end of 
the left femur, where some areas of rarefaction were recorded. ‘These do not have 
the characteristic appearance of metastatic malignancy, but this possibility cannot be 
definitely excluded.” 

February 8, 1033.—The Rontgen examination of the chest showed an extensive 
lesion involving the mid-portion of both lungs, which was considered bronchopneu- 
monia. There was also fluid at the right base, and forty-eight hours later a pleural 
tap removed 240 cubic centimetres of bloody fluid. This was followed by increasing 
elevation of temperature, pulse and respiration. A second tap was necessary on Feb- 
ruary 20, and death occurred on February 21, 1933, two years and one month post- 
operatively. An extensive autopsy was performed, from which the following conclu- 
sions are quoted: “This case is one of special interest from general standpoints. The 
sections of the tumor removed by Doctor Randall show it to be an undoubted em- 
bryonal carcinoma or mixed tumor of the kidney. This type of tumor, though grow- 
ing to very large size, does not commonly metastasize, but the réntgenograms of the 
lung in this case showed what was almost certainly a metastatic nodule. At autopsy, 
however, no traces of the tumor were found anywhere, and it must be concluded that 
the operation and subsequent irradiation had successfully gotten rid of the growth. 
The peculiar picture in the lung, consisting of an alveolar exudate of macrophages and 
septal cells, can best be termed ‘catarrhal pneumonia’ or ‘desquamative lobular pneumonia.’ 
It bears some resemblance to the ‘rheumatic pneumonia’ recently described by several 
writers. Whether this represents a bronchopneumonia which has been modified by 
Rontgen therapy, or whether it is a direct effect of irradiation on the lung, we are 
unable to say. This inflammatory (?) process, coupled with the extensive pulmonary 
cedema and congestion, apparently was the cause of death. The erosion in the left 
femur may have represented the site of metastatic tumor growth which disappeared on 
irradiation, but it is now impossible to say, as no trace of tumor growth was found. 
The sections in this case were seen by Doctors Krumbhaar, McFarland, Lucke and 
Esmond Long.” (Doctor McLeod.) 

Discussion.—When first seen, this child’s condition, beyond any question, was 
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surgically hopeless. One whole year had elapsed from the time the tumor was recog- 
nized to the time an exploratory operation was performed and the mass considered 
inoperable; and we saw the child two and one-half months after this operation. The 
effect of irradiation was miraculous, and at the second operation the removal of the 
kidney and tumor was accomplished without extreme difficulty. It is open to question 
whether the Réntgen evidence of metastases in lung and femur pointed to true tumor 
growth, but certain it is that, at the time of death from an acute respiratory infection 
two years post-operatively, no evidence of any metastatic or recurrent tumor was 
demonstrable. 

Today we question the handling of this case, and in the light of present-day 
knowledge we candidly feel that, whereas the former case had been insufficiently irradi- 
ated, this child, in all probability, was over-irradiated. Over-zealos of the effects 
obtained, and highly suspicious of every questionable evidence, she was_ irradiated 
extensively over chest, liver, femur and abdomen. Today we are appreciative of the 
measure of resistance as recorded in a falling leucocyte count, and it seems that this 
child’s death from a pulmonary infection was possibly related to a lowered resistance, 
of which at that time we were unaware. 

Case I1].—Large right-sided abdominal tumor of four months’ duration. Complete 
disappearance under irradiation. Operation. Nephrectomy and adrenalectomy; well 
ten months later. M. C., aged three years, female, white, admitted to Children’s Ward, 
Hospital of the University of Pennsylvania, March 23, 1933. Complaint.——Two attacks 
of fever and abdominal pain in the last three weeks. Family History.—Negative. 
Past History—Normal delivery and normal baby. Never sick until the present illness. 

Present Illness—Onset is dated four months ago, at which time child developed a 
fever of 103 to 104°. This appeared to have been accompanied by slight body rash and 
more or less abdominal pain. Localization of pain appeared to be about umbilicus, and 
it was not associated with any difficulty of urination or defecation. There is a record 
of one observance of blood in the stools, but with this exception, the only gastro- 
intestinal symptoms have been an increase of abdominal discomfort immediately follow- 
ing eating and an occasional attack of vomiting. Mother records what appears to have 
been a gradual decrease in the amount of urinary output, especially during the last few 
weeks, as likewise a recent recurrence of the miliary rash on the body, lasting a few 
days, as observed at the time of onset four months ago. One week ago family physi- 
cian noted the development of a mass in the right loin space. 

Physical Examination.—Child was a healthy white girl of normal development for 
her age of three years. At present the only skin lesions that may be found are some 
small pale erythematous macules on the anterior portion of both shoulders. They fade 
on pressure. Skin texture is normal. Heart negative. Lungs negative. Abdomen 
not distended. Rectus abdominus is well relaxed on the left side, while on the right 
side there is increased tonicity and a sense of resistance, and one can feel a mass there 
that seems to be contiguous to but not continuous with the liver. This mass is roughly 
ovoid shaped and extends down to about the anterior superior iliac spine. It fills about 
two-thirds of the palpable area of the right side of the abdomen. It is smooth and 
gives an impression of cysticity. It is dull on percussion, both in the loin and ante- 
riorly. Liver dullness ends at the costal margin and the edge is not palpable; nor is 
the spleen palpable. Extremities negative, and there is no adenopathy. Temperature 
on admission was 101°, with pulse of 130. During the subsequent week the tempera- 
ture became normal and remained closely thereabout. Her blood count showed 78 per 
cent. hemoglobin, 4,000,000 red blood-cells, 21,000 white blood-cells, 85 per cent. 
neutrophiles, 10 per cent. lymphocytes, 5 per cent. large mononuclears. In four 
days the leucocyte count fell to 10,800 and remained thereabout from then on. The 
urine on admission showed 1.028 specific gravity, turbid, alkaline, negative for albumin 
and sugar, no red blood-cells, occasional white blood-cells and mucus, and there was 
no change from this observation of material moment during her hospital stay. Schick 
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test strongly positive; tuberculin negative; Wassermann negative; faces negative for 
ova or parasites. 

March 25th—The Rontgen examination of the abdomen gave only indefinite out- 
line of abdominal tumor. Stomach displaced upward. Outline of left kidney quite 
plainly shown. Lower pole of right kidney could be seen but the upper pole was 
obscured by gas and stomach. There was slight curvature of lumbar spine with con- 
cavity to right. Iliopsoas muscle was as distinct on right as left. 

March 27th—Urographical Study.—Urograms showed good visualization of both 
renal pelves. “On the right side there is a bifurcation of the pelvis. There is some 
dilatation of calyces of the upper pelvis. The upper portion of the right ureter is 
displaced slightly towards the mid-line. It appears to be compressed, evidently by the 
mass in the right side of the abdomen. This slight obstruction to the ureter is pro- 
ducing dilatation of the calyces. The left pelvis and ureter are negative. The bladder 
is normal. The examination is indicative of a tumor on the right side of the abdomen, 
either rising from the lower pole of the kidney or extrarenal.” 

March 29th—Description of abdomen by Doctor Stokes on this date is as follows: 
“Mass in the right flank has decreased in size since admission and seems a little less 
tender. Two lobes can be felt, both of which can be held between the hands and 
which have quite a deep division between them. On account of the high white blood- 
cells and the diminution in size of mass, though there are few white blood-cells in the 
urine, I believe that a congenital anomaly, together with infection, would better account 
for the present picture.” 

March 29th—Patient seen by Doctor Randall in consultation, with the following 
report made: “Tumor palpable and gives impression of being extremely ventral for the 
ordinary kidney mass; yet the rontgenograms are highly suggestive of lower-pole 
tumor. I feel this condition should be explored, with tentative diagnosis of renal cyst 
or tumor. Advise ROntgen examinations of the chest and the gastro-intestinal tract, 
and if same are negative, patient to begiven a course of deep R6ntgen therapy, with 
operation six weeks after last treatment.” 

April 4th—Study of gastro-intestinal tract was essentially negative, with the fol- 
lowing note: “Mass deep in the right flank is extra-intestinal.” 

April 1oth—The rontgenograms of the chest were negative for any appearance 
suggestive of metastases. 

April 8th.—Patient started a course of deep R6ntgen therapy directed against the 
right-loin tumor. This was given as follows: Treated from April 8, 1933, to May 2, 
1933; factors—165 Kv. Constant potential filtration 0.5 millimetre copper, 50 centi- 
metres distance; portals 12 by 14 centimetres, 840 R units to each of the following three 
areas: Entire right anterior abdomen, from dome of diaphragm to anterior superior 
iliac spine; similar area on back; and the entire chest. 

April 12.—History notes that the opinion at ward rounds was that “the mass is 
definitely larger than before irradiation was started three days ago. Lobulation of 
mass appears to be a more prominent feature.” Child vomited several times this 
afternoon. 

April 16th—“Lobulation noted above 1s increasing. There is one laterally project- 
ing lobe about the size of the terminal phalanx of the thumb. This formerly belonged 
to the remainder of the mass.” 

April 21st-—‘“Mass is very distinct this morning. Lobulation is not present. There 
seems to be some general decrease in size.” 

April 25th—*Mass is very difficult to palpate this morning, despite lack of resist- 
ance of abdominal muscles.” 

April 20th—Doctor Stokes—“There seems to have been a remarkable decrease in 
the size of the mass in the right flank. I can no longer feel any lobulation.” 

May 2nd.—‘Mass still definitely palpable. Urine shows many pus cells today for 
first time.” Received last Réntgen treatment. 
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May 11th—*Mass in right abdomen smaller and difficult to feel. Temperature 
normal.” 

May 17th.—“Mass could not be palpated today.” 

Between May 10th and May 27th patient had a mild febrile attack, associated with 
a pharyngitis and redness of the right ear-drum. Subsided on rest and with applica- 
tion of local treatment. 

May 29th.—Transferred to service of Doctor Randall for operation. On transfer, 
patient’s clinical condition was as above-noted, and she was considered ready for 
operation. No abdominal mass was now palpable. It was now four weeks since the 
last Rontgen treatment. 

Operation—May 30, 1933. Gas-ether anesthesia. Right loin incision with extra- 
peritoneal exposure of kidney. Lower pole of kidney appeared soft, mushy, and 
slightly bluish, and on delivery of the kidney into the wound, there was exposed a 
peculiar triangular mass of lemon-yellow-colored tissue, which extended downward 
like a tongue 2 centimetres wide and, at its lower extremity, was adherent to the 
upper third of the kidney on its anterior face. On careful exposure, it could be seen 
to extend upward, widening as it went, to an indefinite distance into the dome of the 
diaphragm. Its peculiar bright lemon-yellow color made its demarcation easily dis- 
cernible. An attempt was made to separate it by blunt dissection from its kidney 
attachment, but this showed it to be densely adherent, even perhaps proliferating into 
the kidney parenchyma. On the other hand it could be lifted free where it left the 
upper pole of the kidney and, at this point, was clamped and cut between clamps with 
a radio knife. This allowed, for the first time, a complete dislocation of the kidney 
and an easy exposure of the pedicle. Ureter was sought, clamped, cut and _ ligated. 
Pedicle doubly clamped and kidney excised. Pedicle then was ligated, with removal 
of clamps. 

With the added room gained by the removal of the kidney, a thorough exposure 
of the upper limits of the neoplastic growth could be made, and it was found to extend 
into the dome of the diaphragm and within 8 millimetres of the vena cava. It was 
roughly triangular in shape, with the base upward and 6 centimetres in extent. Its 
mesial surface extended along the vena cava for a similar distance of 6 centimetres, 
and by means of clamps and the radio knife, attachments to the vena cava were first 
clamped, then severed and coagulated, following which it was possible to clamp above 
and behind the mass, removing same with a comfortable distance beyond its apparent 
edge. These upper clamps were ligated and a dry wound obtained. 

It was felt that this mass was adrenal tissue, markedly changed through neoplastic 
growth and Rontgen therapy, and though its extent on the surface was as above- 
mentioned (triangular with its base 6 centimetres long), at no place was there a thick- 
ness of over 6 or 7 millimetres, and its surface, while lemon-yellow in color, was 
miidly mottled, as though from necrosis or perhaps adenomatous growth. One pecu- 
liarity was the toughness of the tissue, as compared with what the normal adrenal 
would be, and its marked change in color. 

Operative Conclusions.-—It was felt that the tumor had originated from the adrenal 
and, in its growth, had proliferated downward over the anterior face of the kidney and 
had appeared as a loin tumor, which, in pre-operative studies, had not caused material 
displacement of the kidney itself. This Tam-O’-Shantered mass, originally filling the 
right abdomen as far down as the anterior superior spine, had disappeared entirely 
under irradiation and, in so doing, had naturally shrunk upward towards its own 
original vascular supply. 

The kidney, on gross study, showed no pathological change. It appeared as an 
unhealthy-looking organ, possibly due to the extensive irradiation. The point of 
attachment of the yellow tumor tissue was densely adherent, possibly actually prolifer- 
ating through the renal capsule. The extent of such intrarenal growth appeared short. 

Pathological Report—(Dr. A. E. Bothe.) The specimen consists of a kidney 
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with an attached adrenal gland. The specimen measures 714 by 5 by 4 centimetres. 
The adrenal gland measures 4 centimetres in length and 2 centimetres in width and 
js attached at the upper margin of the pelvis and extends toward the upper pole. The 
kidney surface is smooth and the capsule strips easily. The adrenal gland is under 
the capsule and adherent to the parenchyma but does not penetrate into the kidney 
substance. On section of the kidney, the pelvis and calyces were not dilated and the 
relation of cortex and medulla appeared normal. The parenchyma of the kidney was 
a dull grayish-pink in appearance, a picture not unlike that of cloudy swelling. 

Microscopical Examination—The microscopical sections showed the adrenal gland 
under the kidney capsule resting upon but not infiltrating the kidney parenchyma. The 
epithelial cells of the kidney have a cloudy appearance. They are swollen, large and 
plump. They contain dark granules. 

The adrenal gland is divided into cortex and medulla. The former is very much 
thicker than the latter. The cortical substance is imperfectly divided into layers. In 
most areas the cortical cells are swollen, somewhat irregular in outline with a cyto- 
plasm that is vacuolated. In some areas the interstitial fibrosis is increased. The 
medullary portion of the adrenal is mostly fibrosed with increased and distended thin- 
walled blood-vessels. Small cords of probably chromaffin cells were occasionally seen 
in the fibrous tissue. 

Diagnosis.—1. Cloudy swelling of the kidney. 2. Slight fibrosis of the cortex and 
extensive fibrosis of the medullary portion of the adrenal. 

Patient made a simple and uncomplicated recovery. The wound had been closed 
to one cigarette drain, which was removed on the fifth post-operative day, and she 
left for home on June 17th. 

September 9, 1933.—Follow-up examination showed the child to be well and strong ; 
no evidence of any recurrence or metastases. 

March 3, 1934.—RO6ntgen examinations of chest, bones of forearms and lower 
ends of arms, legs and lower ends of thighs were negative for any evidence of 
metastases. 

Discussion—This child had a large tumor competently studied and with urograms 
that ruled out any suspicion of hydronephrosis or other benign tumor. The one peculi- 
arity to adjust is whether the neoplasm arose from the adrenal or not, and if it did, 
is it proper to conclude that such a growth could and would extend downward over 
the kidney without greater downward displacement of the kidney? It is my opinion 
that it grew laterally and anteriorly to the kidney, shoving the same medianward and 
later even upward. Its rapidity of growth may have intensified the effect in this 
regard. I feel quite satisfied that the kidney was free of any pathological change and 
the loin space satisfactorily explored for other extrarenal lesions. 

It unquestionably exemplified the surgical ideal in the handling of such a case, for 
the ease of the nephrectomy and the subsequent easy removal of a visibly abnormal- 
looking adrenal left nothing to be asked. In this child’s case the chest was irradiated 
pre-operatively in order to create an unfertile field for metastatic implantation. 


Conclusions —From an analysis of these three cases of renal neoplasm, it 
appears the following conclusions are permitted : 

1. The embryonic character of renal tumor in infancy and childhood per- 
mit one to expect a marked diminution in the size of the mass from adequate 
Rontgen therapy. 

2. Experience has proven that such irradiation cannot be expected to be 
completely curative, i.¢c., to completely destroy all neoplastic cells. 

3. Experience has also shown that recurrences after irradiation exhibit 
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increased resistance to this form of therapy, and ultimately the new growth 
exceeds irradiative destruction, i.e., becomes “fast” to any type of irradiation, 

4. The late arrival of these cases to the consultant surgeon, owing to the 
latency of the symptoms, renders their operative removal both hazardous and 
at times impossible. 

5. Pre-operative irradiation not only decreases this operative hazard, but 
by the decrease in size minimizes the additional danger of manipulative and 
traumatic spread of malignant cells. 

6. The choice of time for operation, after the completion of thorough 
irradiation, appears to be between the fourth and the sixth week. 

7. We have not experienced any detrimental effect to prompt healing 
when operating at this interval after irradiation. 

8. Those applying the irradiation have learned the importance of watching 
the leucocytic count during the course of treatment. Some patients develop 
a leucopenia, which is considered an evidence of lowered resistance and, if 
marked, would contra-indicate further irradiation at that time. 

g. It is likewise of distinct importance that pre-operative irradiation in- 
clude chest and abdomen, in an effort to create an unfertile field for metastatic 
transplants that may be dislodged by the handling of the tumor at extirpation. 

10. Three cases following this method are reported. The first was per- 
formed in 1928, and the optimum time for operation was unavoidably missed, 
with the subsequent death from metastases. The second, though once ex- 
plored and closed as inoperable and, when first seen by us, was certainly 
felt to be hopelessly inoperable, was nevertheless rendered surgically safe, 
easily nephrectomized and apparently cured; death followed two years post- 
operatively from bronchopneumonia, and a most complete autopsy proved the 
absence of neoplasm. The third case is reported in excellent health at nine 
months after operation, and in this case the study of the specimen failed to 
show the presence of true malignant cells, though the pre-operative study left 
no doubt of the existence of tumor and its rapid disappearance under irradia- 
tion; but building on the experiences of the past, no one could have ventured 
to trust this alone as a cure, any more than to trust the casually-taken micro- 
scopical sections from this specimen to have excluded the existence of isolated 
nests of malignant cells elsewhere in the specimen. 
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TUMORS OF THE LUNG, SECONDARY TO KIDNEY TUMORS * 
By Georce P. M.D. 


oF PHILADELPHIA, Pa. 


Ir 1s well known that tumors of the kidney, carcinoma, sarcoma, hyper- 
nephroma, commonly metastasize to the lung. It is important to recognize 
that tumors of the lung, supposedly primary, may be secondary to a primary 
focus. The following case reports are therefore of interest. 


Case I—M. S., white, aged forty-five, laborer; admitted June 6, 1933, to Medical 
Service B, Lankenau Hospital, complaining of pain in the chest of two months’ dura- 
tion. Previous to P. I. he was in good health. Two months ago he started to have 
pain in precordial region, radiating vp and down to his sternum and to both costal 
regions. Later he developed a productive cough with an occasional hemoptysis. 
Gradually he developed some dyspnoea on mild exertion, some ankle cedema, and his 
voice changed almost to a whisper during the last few weeks. Has lost about thirty 
pounds during the last few months previous to P. I. No history of tuberculosis. At 
no time did he have gastro-intestinal upsets. Had an occasional dysuria but did not 
recall any hematuria or nocturia, or any pains in the renal region. No neuromuscular 
disorders. Past and family history essentially negative. Physical examination: blood- 
pressure, 118/78. Temperature varied from 99° to 101°. Pulse, 90 to 112. Respira- 
tions, 20 to 30. The only positive findings are those in the left chest, where expan- 
sion is poor, flatness over left base up to third interspace, tactile and vocal fremitus 
absent. Breath sounds absent and some crackling rales at the left apex. Nose and 
throat consultation reported complete paralysis of left vocal cord. Wassermann was 
negative. Some leucocytosis and normal differential; mild reduction of red cells. 
Sputum negative for tuberculosis. Urine showed some white blood-cells and only 
once gave positive benzidin test. Blood chemistry normal. X-ray of chest revealed 
heavy opacity in the lower lobe of the lung suggestive of malignancy. A tentative 
diagnosis of left pulmonary malignancy was made. Dr. Chevalier Jackson reported 
that there was fixation of the left cord in the cadaveric position and stenosis of the 
left lower lobe branches, probably malignant. No tissue suitable for biopsy was 
encountered. Pneumonectomy was advised. A preliminary phrenic exeresis and resec- 
tion of the seventh and tenth ribs was made with gauze packing under the intervening 
ribs. Five days later a partial left pneumonectomy was done after further rib resection. 
Lung appeared hard, firm, and adherent to diaphragm and anteriorly. Lower lobe 
was removed but a large tumor infiltrating, involving both lobes and the hilus, was 
encountered and complete removal abandoned. Patient expired three hours after the 
operation. Clinical diagnosis was primary cartinoma of the lung. Anatomical diagnosis 
was bilateral hypernephroma with pulmonary and mediastinal metastasis. Post-mortem 
examination revealed the following: 

Lungs.—Weight of right lung, 240 Gm. Weight of left upper lobe, 540 Gm. It 
included a hard tumor the size of an orange infiltrating the bifurcation of the left 
lung and hilus occupying most of the mediastinal space and adherent to pericardium 
posteriorly. The right lung contained multiple tumor nodules varying from a pea to 
a walnut in size that were soft, yellowish, friable and some hemorrhagic. 

Adrenals.—Each was the size of a lemon, containing a yellowish-white, soft, 
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LUNG TUMORS, SECONDARY TO KIDNEY TUMORS 


Kidneys.—-Right kidney weight, 330 Gm.; left, 320 Gm. The surface was nodular. 
The capsule stripped easily. Each organ contained multiple tumor nodules with 
yellowish cut surface, or necrotic, cystic and hemorrhagic. The cortex was markedly 
diminished and the tumor involved the pelvises of both organs. The rest of the 
organs were grossly negative; no evidence of metastasis. 

The microscopical report was secondary carcinoma of the lung; primary carcinoma 
of kidney. The kidney sections show that the tumor-cells are long spindle cells with 
scant pale cytoplasm and long pale nuclei. These cells are arranged in fasciculi which 
intertwine so that the section has the appearance of bundles of round cells lying 
adjacent to sheets of parallel spindle cells. There is very little intercellular fine 
fibrillar network. The nuclei of the tumor-cells are filled with purplish dusty chromatin 
particles. Few mitoses are encountered and nucleoli are not usual. Metastatic nodules 
show an alveolar architecture and many nuclear mitoses. 


A number of references appear in the literature regarding the occur- 
rence of metastasis in the lung from renal tumors without renal symptoms, 
most of which were diagnosed as pulmonary tuberculosis. Some twenty 
years ago, Berg called attention to the fact that there occur cases of hyper- 
nephroma with metastatic deposits in which the most painstaking exam- 
inations will fail to show any abnormality in the urine or kidney regions. 
Of course this was before the days of kidney mapping with the modern 
dyes. He believes that when we have to do with the growth of doubtful 
character in bone or internal organ, it should be invariably the practice to 
carefully palpate the loin for presence of kidney tumor and examine the 
urine for red blood-cells. Krumbhaar (1927) records an excellent example 
of a “silent” malignant tumor of the kidney with metastases to the lung. 

In no way was there any reason to suspect that the case reported was 
secondary to a kidney tumor. In a second case the correct diagnosis was 
made by the interne Doctor Padis, although the case was referred to the 


hospital as a primary lung tumor. 


Case II.—H. S., aged seventy-five, admitted on September 4, 1933, to Service B, 
Lankenau Hospital, complaining of pain in the right renal region and hematuria, four 
months’ duration. Numbness and swelling of right upper extremity, duration three 
months, and dry cough, duration one month. Up to April, 1933, he was in good health. 
During this month he noticed blood in his urine and a dull, aching pain in his right 
renal region. Later he noticed that his fingers and forearm were getting numb at 
times and a few weeks later the numbness was followed by swelling of his whole right 
upper extremity. A month later he developed a cough that was productive at times, 
bloody, but most of the time pusy and foul sputum. The cough was followed by spells 
of shortness of breath. There has been recent marked loss of weight. Past history 
essentially negative. There was marked dullness and absence of breathing of the right 
upper chest with some bronchial breathing and many rales at the base. Left side was 
normal. Right arm and hand swollen and painful on any motion. Renal regions were 
tender on pressure, but no organs or masses could be palpated. Prostate was small 
with normal outline. Blood-pressure was 104/54. Temperature, 99° to 101°. Pulse, 
100, Respirations, 22. Urine was positive for red cells; mild anzemia and leucocytes 
of 26,000 to 37,000 with normal differential. Report of X-ray of chest stated a heavy 
circumscribed opacity in the region of right upper lobe, highly suggestive of neoplasm. 
His general condition was very poor. Patient feverish and irrational most of the time 
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and his cardiorespiratory system became worse from day to day. He died two weeks 
after his admission. 

Clinical Diagnosis.—Renal neoplasm with metastasis to lung. 

Anatomical Diagnoses—Primary tumor of adrenals with metastasis to right lung, 
stomach and mesenteric nodes. Tumor infiltration of the base of the neck on the right 
side. 

Lungs.—The right lung weighed 840 Gm., left lung, 610 Gm. There was a soft, 
spherical tumor mass in the apex of the right lung, reaching the pleura and the right 
clavicular fossa. The tumor was encapsulated and its anterior surface was caseous, 
fleshy, yellowish. The rest of the lung was grayish and partially atelectatic. Left 
lung showed no evidence of tumor metastasis. 

Kidneys.—Both kidneys were small with pale gray medulla and cortices. The 
surface of both was lobulogranular. The consistency was firm. Weight of right, 280 
Gm.; left adrenal, 380 Gm. 

Adrenals.—Both adrenals were the size of a lime and were involved with the same 
soft mushy tissue which was found in the right lung. The left adrenal vein was 
thrombosed with the same material and there was extension from it into the vena 
cava of a wart-like adherent papillary protrusion. 

Gastric and intestinal lymphatics were peppered with tumor nodules. 

Microscopical Diagnosis —Malignant ganglioneuroma. Section consists of areas 
of necrosis intermingled with sheets of neoplastic cells and supporting stroma. The 
most conspicuous tumor elements are the large multinucleated polyhedral, oval and 
pear-shaped cells with eccentric nuclei and abundant cytoplasm. The tumor-cells vary 
in size and shape. The smaller contain but one nucleus, the larger as many as eight 
and ten. The nuclei are irregular and take a deep non-homogeneous hematoxylin stain— 
giving them a lacy interior. Some of the nuclei contain a single purple nucleolus. The 
cytoplasm of these cells take a rather pale eosin stain. The predominant shape is 
rounded, although a large number have pulled out processes and a few are spindle- 
shaped. In some of the cells the nuclear area is greater than that of the cytoplasm. 
These cells lie in a network of finely fibrillar tissue which is sparsely nucleated. At 
intervals through the course of this reticulum, however, small pear-shaped cytoplasmic 
enlargements occur which contain elongated spindle-shaped nuclei. Few mitoses are 
seen but there is extensive cellular degeneration present. Numerous small polymorpho- 
nuclears complete the picture. Another section contains an infiltrative tumor nodule in 
the gastric submucosa. The proportion of giant cells is greater and of stroma less 
than in the above section. Here clumps of multinucleated tumor-cells lie adjacent to 
stalks and bands of spindle-shaped cells. 

Case III.—M. S., male, aged fifty years (27387), was admitted to Doctor Muller's 
service in the University Hospital, May 20, 1933, with a two months’ history of 
dyspnoea, heaviness in the right chest and a dry cough. There was loss of weight. 
The previous history was negative for any possible etiological factor. Physical examina- 
tion of the chest revealed expansion decreased at right base anteriorly and posteriorly. 
Tactile and vocal fremitus decreased at the right base posteriorly and at the side. 
Just right of the ninth dorsal vertebre is a small area of egophony. There is shifting 
dullness at the right base posteriorly and at the side. On the right side above the 
dullness definite tympany is elicited. Breath sounds are decreased over the whole right 
side except over the upper lobe anteriorly and in the axilla where they are increased 
and bronchial in type. Over the right base posteriorly they are absent. Physical 
examination otherwise was negative. X-ray examination suggested a tumor at the 
base of the right lung. 

May 25, 1933, a phrenic exeresis was done and on June 3 an incision was made 
four and a half inches long over the eighth rib. A portion of this rib and of the 
seventh rib was removed. The ninth rib was cut and retracted. The lung was grasped 
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LUNG TUMORS, SECONDARY TO KIDNEY TUMORS 


and found to be adherent to a tumor 5 cm. in diameter and involving the diaphragm. 
This tumor seemed to be rather superficial in the muscle and not to extend through. 
It was well to the right and as suggested by the subsequent pathological report, might 
have come through from beneath the diaphragm. The tumor was excised with the 
electric cautery. A second and smaller nodule was then noted lateral to the main 
one. This also was excised, and although hemorrhage was under control it was 
thought advisable to introduce a rubber tube with pressure attachment. Following 
operation he developed considerable effusion but this gradually decreased and he was 
discharged June 20, 1033. 

The gross specimens seemed fairly well encapsulated and on examination were 
yellowish in color, moderately firm and with areas of hemorrhage. Microscopical sec- 
tions showed the tumor to be made up of large polygonal vacuolated cells which are 
jn acinar and tubular arrangement as well as cordone. There are also areas of necrosis 
which appear almost caseous. There is no evidence of tuberculosis. In some areas the 
cells are small and in places irregular. A diagnosis was made of hypernephroma with 
secondary extension. 

June 20, 1933, a pyelogram was done which showed nothing except normal kid- 
ney-pelvis. Numerous examinations of the urine never revealed any evidence of red 
blood-cells. The blood urea nitrogen was 15 mg. per cent. 

This patient was seen at various times since then and referred to the X-ray depart- 
ment of the University Hospital for radiation. 

August 3, X-ray examination suggested a recurrence of the growth plus a moderate 
amount of fluid in the pleural cavity. December 4, patient states that he has gained 
seventeen pounds in weight and feels in fairly good condition except for a stiff and 
painful shoulder and vague pain in the chest. There seem to be no respiratory difficulties. 


In this case we are confronted by the, at present, unknown possibility 
as to whether or not the patient has a hypernephroma in the usual position. 
Some years ago bothe presented evidence that primary hypernephroma may 
develop in any tissue or organ which is the seat of adrenal rests. It hardly 
seems likely that this patient could have a perforating hypernephroma with- 
out evidence of tumor or other symptoms in the loin. 
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CARCINOMA OF THE PENIS 
WITH REPORT OF 37 CASES 
By Kart W. Horn, M.D., Reep M. Nessit, M.D. 
or Ann ArBor, MIcu. 


FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF MICHIGAN 


CaRcINOMA of the penis is one of the oldest known neoplasms.  Refer- 
ences were made to this lesion by the early physicians, especially Celsus, 
Saporta, Hildanus and others, who described a tumor of the penis and the 
methods of operation for this condition. To most of us, this lesion may seem 
rare and insignificant, and for that reason I will quote the initial paragraph 
of a lecture delivered by Dr. Jonathan Hoffman! before the London Hospital 
in 1899: “Epithelioma of the penis is, you may think, too rare a disease to 
have devoted to it a whole lecture, but I can speak from experience on the 
subject and I wish to impress upon you that it is such affections as this which 
are worthy of study, because it is their rarity which leads to mistakes in diag- 
nosis at a time when treatment might be successful, and in epithelioma of 
the penis and the tongue, there is much loss of life due to such mistakes.” 

Carcinoma of the penis is, of course, not so commonly seen as cancer in 
some other regions of the body and according to some statisticians, is not 
so malignant, yet it does take a yearly toll of human life. The average yearly 
mortality from penile cancer in this country is about 225. About 2 per cent. 
of all epithelial tumors are found on the penis. It is a disease of later life, 
usually appearing after fifty; however, a few cases have been reported under 
twenty years of age. 

There is no racial immunity against penile cancer and no walk of life 
exempt, but it is a very definitely established fact that it has never occurred 
in circumcised Jews or Mohammedans. Dr. Abraham Wolbarst,? in 1932, 
made a very accurate and complete study of penile cancer cases from hos- 
pital records throughout the world and he was unable to find a single case on 
record which had occurred in an individual who had been circumcised in 
infancy. 

The chief predisposing cause of carcinoma of the penis is therefore 
phimosis. The retained smegma and urine constantly bathe the glans and 
the preputial cavity with a foul acrid solution which sooner or later produces 
a balanoposthitis with fissures and vegetations and in this manner renders the 
field fertile for proliferation. Traumatism as a factor is not rare, there being 
quite a few cases reported showing no other cause. A number of writers still 
believe in the implantation theory where the lesion in the male has been pre- 
ceded by a carcinoma of the cervix uteri in his mate. Their extreme rarity 
would indicate that it is merely a coincidence. Another important predispos- 
ing cause is the presence of venereal warts as well as scars resulting from 
healed chancres or chancroidal lesions. Carcinoma of the penis occasionally 
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follows circumcision in adult life, especially if there is delayed healing or 
prolonged induration of the tissue. Some authors classify penile cancer into 
two groups: (1) The papillary or cauliflower group, which is preceded by 
the appearance of venereal warts and in which phimosis does not necessarily 
play a part, and (2) the indurated ulcer group, the predisposing causes of 
which are phimosis and decomposition of smegma. 

At the onset, the subjective symptoms are negligible. The initial lesion 
is usually regarded as a simple wart or it appears as an eroded papule. The 
condition, once established, regularly assumes the form of a_ papillary 
epithelioma and may long remain a relatively warty tumor of considerable 
dimensions, but with few exceptions, this area becomes infected and ulcera- 
tion follows with infection of the regional lymph-nodes. Chronicity is one 
of the chief characteristics. A year or more may elapse before the patient 
presents himself for treatment. There is no excuse for negligence on the 
part of the patient because there is no other part of the body which is seen 
or handled more frequently. The chief cause for delayed treatment is the 
fact that pain usually appears late in the disease when the new growth is in- 
vading the substance of the glans. The presence of an irritating discharge 
with phimosis should always excite suspicion of carcinoma in patients past 
middle age. All papillary growths on the glans penis are potentially malig- 
nant. Lesions to be excluded in the differential diagnosis are: (1) Papilloma 
which shows a tendency to proliferate, but the base is not indurated and it 
is not prone to ulcerate and the inguinal glands do not enlarge; (2) syphilis. 
Epithelioma-like chancre may appear in the urethra. The age of the patient 
should not influence the diagnosis because cancer may occur early in life 
and syphilis late in life; (3) sarcoma, which originates either in the corpora 
cavernosa or corpus spongiosum. Diffuse infiltration may take place early 
in sarcoma but ulceration is a much later development. Secondary inguinal, 
scrotal and prostatic deposits may be observed much earlier in sarcoma than 
in carcinoma. Carcinoma is more superficial and practically always follows 
a benign lesion. Other lesions to be considered are: gummata, phagedenic 
chancroids, ulcerative or gangrenous balanoposthitis, lipomata, fibromata, and 
angiomyomata. These may all resemble carcinoma in the early stages. 

Carcinoma of the penis as a rule arises from the epithelium covering the 
prepuce or the glans penis. In rare instances, it starts from the mucous mem- 
brane of the urethra. It corresponds with the epithelial type of carcinoma 
found elsewhere. Microscopically, it begins either as an ulcer or warty 
excrescence which proliferates rapidly, forming a cauliflower mass which 
in time may involve the whole organ. The tumor mass may exist for many 
years without causing much discomfort to its victim. This remains more 
or less superficial, its extension to the corpus cavernosum being prevented 
by its dense fibrous sheath. Its extension into the regional lymph-glands is 
tather late. It ordinarily appears in the inguinal glands first but may also 
extend to the lumbar glands along the spine. The lymphatics of the penis 
take two courses: one set drains the penile skin and prepuce anastomosing 
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freely with each other and empties into the superficial inguinal lymph-nodes 
on both sides. Those of the glans follow the course of the dorsal artery and 
veins and empty into the prepubic group lying in front of the pubis at the 
base of the penis. From this region, the course takes two directions: one 
group empties into the glands lying in the inguinal canal along the spermatic 
cord and the other runs into the nodes below Poupart’s ligament, there being 
two in number and sometimes three. New growths of the penis by extension 
may involve the scrotum, testes, prostate, bladder, rectum and the pelvic 
cavity. The liver is a favorite seat of metastases in carcinoma of the penis, 
Enlarged regional glands may not be a result of metastases but that of infec- 
tion. With the introduction of infection into the ulcerating mass, the glands 
of the groin become enlarged and tender, this being due not to malignant 
metastases but adenitis. Many of these patients die as a result of sepsis rather 
than distant metastases. There are two dangers which must be considered 
when removing inguinal glands. First, extensive cellulitis may occur as a 
result of the existing infection. Second, lymphatic cedema may also result. 

There are many methods of treatment recommended and used from pallia- 
tive to complete emasculation. Young* described his so-called radical opera- 
tion for carcinoma of the penis without emasculation. He leaves behind a 
small portion of the proximal penile shaft but does a radical gland dissection. 
He feels that nothing is gained by transplanting the urethra into the perineum. 
His cases have all had good functional results and in many instances enjoyed 
sexual intercourse with ejaculation. 


Lewis‘ reports thirty-four cases treated by Young’s radical operation. None of 
his series had any recurrence in the stump and none had post-operative extension into 
the scrotum or its contents. In one case a recurrent inguinal node had to be removed 
four months after operation. 

Morson® recommends radium in early cases and total extirpation where the con- 
dition is so far advanced that the greater part of the penis is involved. 

Barringer and Dean® reported a series of thirty-six cases. Their conclusions were 
that, after penetration of the fascial tunic, surgical removal 2.5 centimetres 
proximal to the growth was indicated, the inguinal glands being treated with X-ray 
therapy. If the glands were definitely proved malignant, they advised resection fol- 
lowed by X-ray therapy. 

Wyeth’ advocates a two-stage operation. First, removal of the primary tumor 
with an endotherm knife, and later resection of the glands if they show persistent 
enlargement. He was of the opinion that the glands, being Nature’s barrier against 
infection, should not be disturbed initially for fear the patient might die from acute 
toxemia. Carlisle* also advises early amputation with resection of the regional glands 
if involved. 

Gilliam’ says that if the condition is diagnosed early, when only slight ulceration 
is existing, complete excision of the involved area with the endotherm knife is indi- 
cated, otherwise he does a complete amputation. He believes that X-ray and radium, 
while not curative, should be classed as valuable adjuncts to operative procedures. Dabney” 
also recommends partial amputation in early cases but in the late ones he does a total 
extirpation with emasculation. 

Hepler” uses three types of radical operation according to the degree of involve- 
ment. (1) Partial amputation; (2) complete amputation with transplant of the urethra 
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CARCINOMA OF THE PENIS 


into the perineum without emasculation, and (3) complete amputation with emascula- 
tion. He believes that emasculation is never necessary unless the scrotum is involved. 
He also adds that radiotherapy is notoriously ineffective in carcinoma of the penis. 
Schreiner and Kress” advise X-ray treatments of the lesion followed by radical 
surgery. Howze" believes that the treatment of choice is amputation of the penis with 
resection of the inguinal glands followed by radiation therapy. Corbus emphasizes 
the fact that under no circumstances should a section of a growth be removed for 
diagnosis by simple excision unless followed immediately by some form of coagulation. 
To avoid metastasis, it would be preferable to remove the tissue for biopsy just pre- 
ceding thermo-electrocoagulation. Stelwagen’® also advises extirpation of the penis 
with resection of regional glands both superficial and deep, this procedure to be fol- 
lowed by X-ray therapy. McKenna” believes that partial amputation with fractional 
doses of X-ray or radium as a follow-up treatment is indicated where there is a negative 
biopsy in the lymph-nodes. Massive doses should be used if the regional lymph-glands 


are involved. 


A review of thirty-seven cases of carcinoma of the penis examined or 
treated at University Hospital shows an average age of fifty-seven years. 
The oldest patient was eighty years of age and the youngest was thirty-six. 
Thirteen per cent. of these patients were between thirty and forty years old ; 21 
per cent. between forty and fifty; 20 per cent. between fifty and sixty; 24 
per cent. between sixty and seventy, and 22 per cent. between seventy and 
eighty. Thirty-two per cent. had pre-existing phimosis. Three had re- 
dundant prepuces. One was the result of trauma and four followed circum- 
cision. The ages of these four patients were seventy-seven, forty-one, thirty- 
eight, and thirty-six. None gave a history of having been circumcised in 
infancy. The average duration of the disease, prior to admission, was fif- 
teen months. The longest duration was four years, the shortest four weeks. 
Thirty-eight per cent. showed evidence of inguinal metastasis on admission. 
This figure was not checked by biopsy, however, because biopsy of the 
inguinal glands was not taken in every case. In eighteen cases, the patient 
described the origin of the disease as being a small papule or pimple, in seven 
cases from a wart and in seven cases from a small ulcer which increased in 
size. 

Twenty patients stated that the primary seat of the disease was the glans 
penis, while thirteen others observed it first on the prepuce, two others on the 
shaft of the penis behind the corona and one at the external urethral meatus. 
No history was obtained in one case. 

The treatment of these cases was in accordance with the degree of exist- 
ing pathology. Four cases had partial amputation of the penis with X-ray 
therapy to the inguinal glands. Two of these patients died in the hospital, 
one is still living and well at the end of ten years. No report is available in 
the fourth case. 

Total extirpation of the penis with transplantation of the urethra into 
the perineum with radiation therapy to the inguinal glands was done in eleven 
cases. Of these, four died in the hospital, no report is available in one case, six 
are living and well at the present time. Of those living, the period of time 
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since operation is four years in two cases, five years in one, six in one, and 
eight in two cases. 

Five patients had total extirpation alone. Of these, no further report js 
available in three cases, one died in the hospital! following operation and one 
is living and well at the end of six years. Five patients had total extirpation 
and resection of the inguinal glands. Of these, three are dead, no further 
report is available in one, and one is living and well at the end of four years, 
One patient was in such poor condition on admission that X-ray therapy 
aloné was advised, following which he died. One patient was treated with 
radon seeds and he returned eight years later with a recurrence at the original 
site of the tumor. A partial amputation was then done, following which 
the patient died of pneumonia. 

In ten cases, surgery and X-ray were advised but refused by the patients. 
Three patients developed metastases in the inguinal glands following opera- 
tion, one seven months later, one six months and one two years later. Four 
patients developed a stricture of the new urinary meatus which required peri- 
odic dilatation. 

The following is a summary of the causes of death of those patients who 
died in the hospital : 

One patient died from shock following radical gland dissection. One 
died from hemorrhage of sloughing cancerous tissue in the inguinal region. 
One developed erysipelas and died, two died of renal insufficiency, one of 
cardiac failure, one of cerebral hemorrhage and one of pneumonia. 

CONCLUSIONS 

(1) Circumcision in infancy is to be recommended. 

(2) Early circumcision should be done in all cases of sclerosing balanopos- 
thitis. 

(3) All circumcisions performed on middle-aged or older individuals, 
which do not heal promptly or within a reasonable length of time, should be 
regarded as potentially malignant and treated accordingly. 

(4) The type of operation to follow in carcinoma of the penis should be 
in accordance with the degree of the existing pathology. 

(5) Radical resection of the regional lymph-glands need not be a routine 
procedure even in cases showing enlargement of these glands because, in a 
great many cases, the pathology represented therein is not one of metastases 
but of infection. 

(6) Emasculation is indicated only where there is extension to the scrotum 
or its contents. 
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INFLAMMATORY STRICTURES OF THE RECTUM AND THEIR 
RELATION TO LYMPHOGRANULOMA INGUINALE 


By Henry Ler, M.D., ano R. W. Statey, M.D. 


or CINCINNATI, OHIO 


FROM THE DEPARTMENT OF SURGERY OF THE COLLEGE OF MEDICINE OF THE UNIVERSITY OF CINCINNATI AND 
THE CINCINNATI GENERAL HOSPITAL 


A NUMBER of diseased conditions which previously had been considered 
more or less independent of one another have recently been shown to be 
varieties of a single pathological process as a result of the investigations car- 
ried out in various European clinics. It has been only within the past few 
years that this problem has been studied in this country. De Wolf and Van 
Cleve,!! and Sultzberger and Wise*! have published detailed accounts of the 
clinical aspects of lymphogranuloma and have brought to the attention of the 
profession the high incidence of this disease throughout the United States, 
Its real importance is gradually being recognized since one of its most dis- 
tressing manifestations is a circular stricture of the rectum of an inflamma- 
tory type. Elephantiasis of the penis and scrotum, and in the female, ele- 
phantiasis of the vulva are also the result of the infection with the virus of 
lymphogranuloma inguinale. Chronic ulcerative processes, of years’ dura- 
tion, involving the lymph-nodes of the groin, may also appear. 

Tropical or climatic bubo was described as early as 1825 by Wendt, but 
it was not until the work of Klotz in 1890 that an accurate description of 
the infection, together with a notation of the primary lesion and the changes 
in the involved nodes, was presented in detail. The monograph of Durand, 
Nicolas and Favre (1913) established lymphogranuloma inguinale as a 
clinical entity. Gamna (1923) succeeded in producing the disease in guinea- 
pigs by injecting into the subcutaneous tissue of their groin pus aspirated 
from fluctuant buboes. More recently the infection has been reproduced in 
monkeys by injecting pus from known lesions of lymphogranuloma inguinale 
beneath the prepuce or into the brain of the animals. The venereal nature 
of this infection has long been recognized. It is generally conceded that the 
etiological agent must be classified as a filtrable virus in spite of experimental 
results which have not been entirely conclusive. The uncontaminated pus 
from buboes gives uniformly negative results to all staining and _ cultural 
methods. As its name suggests, the virus principally affects the lymphatic 
tissue and that nearest the site of the primary lesion is most severely involved. 

The primary lesion is rarely observed by either the patient or the physi- 
cian. It appears on the glans penis or prepuce from six to thirty days after 
exposure and assumes the form of a minute erosion or a papule, more rarely 
as a transient urethritis or a mild diffuse balanitis. From two to six weeks, 
or occasionally several months after the primary lesion, the lymph-nodes in 
one or both groins become swollen and slightly tender. This may or may 
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STRICTURES OF THE RECTUM 


not be accompanied by a febrile reaction. The inflammatory process pro- 
gresses until the nodes become matted together and attached to the overlying 
skin, which by this time has become violaceous in color. As a rule the whole 
mass becomes fluctuant and multiple sinus tracts develop. These discharge 
quantities of purulent material which turns serosanguineous when the lesions 
become chronic. Due to the chronicity of these sinus tracts, tuberculosis 
or actinomycosis is often suspected. The infection is progressive, and _pri- 
marily involves the inguinal lymph-nodes; the iliac nodes are often palpable 
and the sub-inguinal nodes over the great saphenous vein are also frequently 
affected. In a number of instances, variously estimated at 20 per cent. to 30 
per cent., the involved lymph-nodes spontaneously regress without the forma- 
tion of sinus tracts. 

Frei’? (1925) found that the intradermal injection of small quantities of 
diluted sterile pus from the fluctuant buboes, after the infectious agent had 
been destroyed by heat, would produce an area of erythema in patients with 
the disease or who had had the disease. Uniform reactions were obtained 
by injecting 0.1 cubic centimetres of a solution of the pus which had been 
diluted one to five or one to ten times with physiologic salt solution, heated 
to 60° C. for two hours on one day and one hour on the following day and 
then tested for sterility. Twenty-four to forty-eight hours were required 
for the reaction to develop. A positive reaction to this test usually does not 
appear until the involved lymph-nodes become attached to the overlying skin. 
It has not been definitely proved that all persons who have the disease will give 
a positive reaction to this test. It is also not known exactly how long the re- 
action will remain positive in an individual who has had the disease. Two of 
our patients gave positive reactions twenty years after the primary infection. 
The Wassermann reaction may be positive during the acute phase of the 
disease and become negative when the process has become chronic. The Frei 
test may be negative in a patient with lymphogranuloma inguinale and active 
syphilis, and may become positive after anti-syphilitic treatment has been given. 

Morphological changes in the involved lymph-nodes are quite characteristic. 
The nodes are studded with stellate abscesses of varying size, depending upon 


the duration of the lesion. The central necrotic zones contain nuclear débris, 


and are surrounded by epithelioid cells and these in turn by a zone of lympho- 
cytes and plasma-cells. Isolated foci of epithelioid cells and an occasional 
giant cell of the Sternberg type may be seen. Most of the germinal centers 
are destroyed and there is an extensive connective-tissue proliferation. 

At present there is no satisfactory therapy for early lymphogranuloma 
inguinale. Our experience with surgical excision of the affected nodes does 
not bear out all that has been claimed for this method of treatment. The 
danger of contributing to the dreaded complication of elephantiasis of the 
penis and scrotum makes one wary of this commonly advocated form of 
therapy. The trauma at the time of operation is said to cause an exacerba- 
tion of the infection which then proceeds to involve more of the collateral 
lymph-vessels. The German authors have for years warned of this danger and 
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many of them consider incision and drainage of the buboes after fluctuation has 
appeared to be the therapy of choice. The favorable results following 
Rontgen-ray and chemotherapy reported by several observers have not 
been entirely confirmed. 

Thirty-four patients were observed with positive Frei tests associated 
with an involyement.of the lymph-nodes in one or both groins. Only two 
were females. In three instances the swelling regressed spontaneously with- 
out sinus-tract formation. Repeated aspirations brought about the same 
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Fic. 1.—Cross-section of male pelvis showing distribution of lymphatic channels and_ nodes. 
(Modified from Barthels and Biberstein.) 


result in three other patients. A biopsy of the inguinal nodes of a Negro in 
whom the infection had apparently subsided without the formation of a 
sinus tract induced a reappearance of the swelling and the formation of a 
tract which drained for six weeks. A white male of twenty-six was sub- 
jected to a bilateral excision of the inguinal lymph-nodes. This was followed 
by a peculiar swelling of the penis and scrotum which had not receded six 
weeks after operation. The incisions healed almost per primum. 
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The discovery of the specific intradermal test of Frei explained the ap- 
parent discrepancy between the number of men and women affected by 
lymphogranuloma inguinale. The test showed that the disease was common 
jn women, but that in the female it was often represented by a stricture of 
the rectum and seldom by an involvement of the inguinal lymph-nodes. The 
reverse was true in the male. The site of the primary lesion and the lymphatic 
drainage of the external genitalia in the two sexes are responsible for the 
variation in the distribution of the lesions. Barthels and Biberstein® give 


an excellent review of the lymphatic drainage of the external genitalia and 
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Fic. 2.—Cross-section of female pelvis showing distribution of lymphatic channels and _ nodes. 
(Modified from Barthels and Biberstein.) 


anal regions of the male and female, and clearly show the rdle of the lym- 
phatic vessels in the origin of the different manifestations of infection with 
the virus of lymphogranuloma. 

A schematic representation of the lymphatic drainage of the external 
genitalia and anus of the male is shown in Fig. 1. The glans penis and 
prepuce drain primarily to the inguinal lymph-nodes. These have connections 
with the iliac nodes above. An occasional lymph-vessel leads directly through 
the femoral canal and abdominal muscles from the glans penis and prepuce 
to the iliac and hypogastric lymph-nodes. A number of anastomoses are 
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present between the lymph-vessels of the glans penis and prepuce and the 
skin of the scrotum, and there is a rare direct connection with the anal region, 
The skin of the scrotum drains chiefly to the inguinal nodes. The abundant 
connections of the skin of the scrotum with the anal region are of great 
importance as this connects indirectly the penis and the cutaneous lymphatic 
network of the anus. 

The lymphatic drainage of the female perineum is shown in Fig, 2, 
The clitoris and vulva drain principally to the inguinal nodes. As in the 
male, direct trunks lead to the iliac and hypogastric nodes. The lymphatics 
of the posterior portion of the vulva have extensive connections with the 
cutaneous lymphatic network of the anus. In both sexes many communica- 
tions exist between this anal network of lymphatics and Gerota’s nodes at 
the anorectal junction. The cutaneous anal lymphatic network is approxi- 
mately two centimetres within the anal orifice and Gerota’s nodes are four 
centimetres higher. The connections between the lymphatic vessels of the 
posterior vaginal wall and the anus are quite free. The lower third of the 
vagina drains chiefly to the iliac and hypogastric nodes. Anastomoses with 
the vulva are also present. The middle and upper thirds of the vagina drain 
to the iliac and hypogastric nodes, and the uterus to the pre-aortic, utero- 
vaginal, superior hemorrhoidal and sacral lymph-nodes. 

From a study of these connections it is easy to understand how involve- 
ment of the lymphatic tissue of the inguinal region or the anus could cause 
elephantiasis of the external genitalia or stricture of the rectum depending 
on the degree and location of the involvement of the lymph channels. The 
primary lesion in the male is located chiefly on the glans penis and prepuce 
and this accounts for the frequency of inguinal bubo and the relative infre- 
quency of rectal stricture. The primary lesion in the female is thought to 
be most often located on the vulva or on the posterior wall of the vagina. 
As the lymphatic pathways of these sites have abundant connections with 
the anal region, the complication of rectal stricture is to be expected. It 
would be difficult to explain the selective localization of the strictures on a 
syphilitic involvement of the blood-vessels and neither would one expect 
a circumscribed localization of gonorrhoeal proctitis that would give rise to 
stricture formation. 

Rectal strictures are most often found in individuals from twenty to 
fifty years of age. Those affected belong in the lower social stratum and a 
large percentage have had syphilis and gonorrhoea. Women are the usual 
victims of rectal stricture. Schedé** reported fifty-four and Kallet** seventy- 
five cases, all being in women. Poelchen*! found 194 rectal strictures in 
women and twenty-five in men. The location of the stricture is fairly con- 
stant. Ruge*®* reported sixty-three instances in which the location of the 
stricture was as follows: 
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Perret? found the location of the strictures in fifty-six cases to be: 


4 at the anus 

32 less than 6 cm. from the anal orifice 

14 between 6 and 9 cm. from the anal orifice 
6 at the transition of the colon into the rectum. 


The strictures observed in this hospital have been recorded with equal 
frequency either as just within the anal orifice or just palpable with the finger 
tip at the anorectal junction. The selective localization of the strictures is of 
much importance. It corresponds with the sites of the chief lymphatic net- 
works about the anus and the anorectal junction. 

Syphilis, gonorrhcea, tuberculosis, amcebic dysentery, chancroid and a 
host of other etiological agents have been advanced as the cause of rectal 
stricture. Syphilis was first thought to be the etiological agent responsible 
for inflammatory stricture of the rectum. Desault® (1792), Boyer® (1831), 
Baerensprung” (1851), and Fournier'® (1875) directed much attention to 
syphilis as the causative agent. Schedé*® (1895) reviewed 18,780 women 
treated for syphilis and observed sixteen strictures, while no strictures were 
encountered among 17,810 men who had had antisyphilitic treatment. This 
makes the luetic origin seem quite improbable. Since the introduction of 
the Wassermann reaction there have been many reports on the incidence of 
positive reactions in patients with rectal stricture. Kallet (1926) found the 
Wassermann reaction positive in 39 per cent. of seventy-five instances of 
rectal stricture. Exner'* (1911) had two positive reactions in eight cases. 
The Wassermann reaction has been positive in seven of the sixteen cases of 
rectal stricture observed in this clinic. Much attention has been directed to 
the pathology of rectal strictures. Ruge,** Rieder,** and Guadiani have 
found histological evidence of syphilis. The work of Nakamura,?* Exner™ 
and Poelchen*! has explained that the histological changes. interpreted by 
many as luetic are non-specific inflammatory reaction. Barthels and Biber- 
stein® describe the histological picture of rectal stricture in which a positive 
Frei test is present to be identical with lymphogranuloma inguinale in other 
regions of the body. 

Gonorrhceal proctitis was first described by Hecker?! in 1789. Hahn*° 
(1881) first emphasized the relation of gonorrhceal proctitis to stricture of the 
rectum. Neisser*® (1892) remarked on the frequency of gonorrhceal proc- 
titis as a complication of gonorrhceal vaginitis. Poelchen*! believed a direct 
spread from a bartholinitis to the perirectal tissues occurred and led to stric- 
ture formation similar to urethral strictures. He also emphasized sodomy as 
an important factor. The frequency with which the complication of gonor- 
theeal proctitis has been found varies widely in different reports. The dis- 
crepancy results perhaps from the transient nature of the ailment and the 
difference in the technic used for its detection. Brinitzer? reports the compli- 
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cation in 10 per cent.; Huber,** 24 per cent. ; Schmidt,** 27 per cent. ; Birger,! 
51 per cent.; and Schultz,*® 75 per cent.; Sttthmer*’ accidentally infected 
twenty-six men by giving prostatic massages with contaminated gloves. All| 
developed gonorrhceal proctitis after an incubation period of from two to eight 
days. The clinical manifestations were largely those of a posterior urethritis, 
The infection began to subside in one to two days and within five to six days the 
patients were free of symptoms. Changes in the mucous membrane of the 
rectum persisted for nine or ten days. In only two of the patients were the 
subjective symptoms marked. It is generally thought that not more than 
5 per cent. of the cases of gonorrhceal proctitis give clinical symptoms (Temes- 
vary*?). Eichhorn’? observed no stricture in seventy-two patients with 
gonorrheeal proctitis. Baer’ reported one stricture in 163. 

Histological evidence of the tuberculous origin of inflammatory stricture 
of the rectum is found in a small percentage. Ruge*’ studied the pathological 
material from eighteen cases of rectal stricture of which two showed micro- 
scopical changes characteristic of tuberculosis. Barthels and Biberstein® found 
one of fourteen to be tuberculous. 

Ameebic dysentery has also received much attention as the etiological 
agent. Entamoeba histolytica were isolated from ten of 258 cases of rectal 
stricture of various types reported by Buie® from The Mayo Clinic. — linkel- 
stein’? observed no instance of true rectal stricture in an enormous number 
of patients with amcebic dysentery. In six of his cases the lumen of the 
rectum was almost completely filled by a pseudo-tumor arising on the an- 
terior wall of the rectum. The tumors were soft, nodular, bled easily, and 
were not sharply demarcated from the surrounding mucosa. They all dis- 
appeared in one to two months, leaving no trace. 

Virchow*® and Mayer*® ascribed elephantiasis of the vulva to a blockage 
of the inguinal lymphatic pathways as a result of a chancroidal bubo. 
Dubrueil’® (1894) was the first to emphasize the relation of chancroidal 
bubo to stricture of the rectum. Koch** (1896) reported twenty cases of 
elephantiasis of the vulva which he ascribed to a blockage of the inguinal lym- 
phatic vessels as a result of a chancroidal bubo. He believed an extension of the 
process through the lymph-channels was responsible for an involvement of 
the rectum in seven of his cases. Jersild?* (1920) suggested a non-specific 
lesion with secondary lymph stasis as the etiological agent in rectal stricture. 
He observed the secondary lesions of syphilis in an individual two years and 
nine months after the appearance of a definite stricture of the rectum. The 
frequency of rectal stricture as a result of sodomy was stressed by Neisser** 
and later by Friedel'® (1923), who reported that nine of twelve patients 
with rectal stricture admitted sodomy. 

In 1928, Frei and Koppel'* reported five cases of rectal stricture. They 
found the Frei test positive in all, while the Wassermann reaction was posi- 
tive in only one. The Ito-Reenstierna test for chancroid was uniformly nega- 
tive. One stricture was in a male who showed evidence of an old involvement 
of the inguinal lymph-nodes. This illustrated the importance of the collateral 
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lymphatic channels between the external genitalia and the anal region. ‘Their 
work has been convincingly confirmed by Barthels and Biberstein* and 
others. Ravaut,** et al. (1932) reported successful animal inoculations of 
material from a rectal stricture of an individual with a positive Frei test. 

Sixteen patients treated for rectal stricture in the Cincinnati General Hos- 
pital from October, 1932, to May, 1933, have been subjected to Frei tests. 
There were thirteen women (eleven colored) and three men (two colored ). 
Fourteen showed a positive reaction and two were negative to repeated tests. 
One negative reaction was found in a white man of fifty-five with a tight 
stricture four centimetres from the anal orifice. This had given symptoms 
for ten years. His Wassermann reaction was negative. The other patient 
with the negative I*rei test was a white woman, thirty-seven years old, who 
had a stricture six centimetres above the anal orifice. This, too, had given 
symptoms for ten years. Her Wassermann reaction was negative. The 
stricture was excised in another hospital because of a suspicion of malignancy. 
The pathologist reported “chronic infected granulation tissue.” 

Rectal strictures in this clinic have been treated by repeated dilatations. 
It is impossible to secure satisfactory codperation from the type of patient 
afflicted with this disease. No regular course of dilatations and irrigations 
can be carried out and they usually return when the stricture has contracted 
down to the point of almost complete obstruction. Resection of the stricture 
has not given the desired result in this clinic or elsewhere. The periproctitis 
accompanying the stricture makes all operative procedures extremely diffi- 
cult and leads to frequent recurrence. David performs a colostomy earlier 
than is commonly done at present and thus obtains a better opportunity for 
treatment of the local lesion by irrigations and dilatations. ‘This more radical 
measure is indicated in order to ward off the inevitable involvement of the 
periproctic tissue and its associated multiple abscesses and fistula. Amyloid 
disease of the kidney, cachexia, peritonitis and the activation of a latent 
pulmonary tuberculosis are frequent complications of rectal strictures. 

Picard*® has reported excellent results following diathermy. Clemons*® 
applied finger cots filled with carbon-dioxide snow to the strictures. Both 
report that the strictures become more resilient and can be dilated with ease. 
Unfortunately, their encouraging results with their respective methods of 
treatment have not been fully corroborated. 


SUM MARY 

Fourteen of sixteen patients with rectal stricture gave a positive Frei 
test for lymphogranuloma inguinale. There were thirteen women (eleven 
colored) and three men (two colored). 

The selective localization of the strictures in the region of the chief lym- 
phatic networks surrounding the anus and at the anorectal junction is further 
evidence of the rdle of the virus of lymphogranuloma inguinale. The recog- 
nized predilection of the virus for lymphatic tissue, the enormous connective- 
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tissue proliferation which it induces and the resulting contraction give rise 
to the strictures. 

The site of the primary lesion and its lymph drainage is, perhaps, re- 
sponsible for the predominance of inguinal buboes in men and rectal stric- 
tures in women. 

In the male, rectal strictures are either the result of infection through 
sodomy or else due to the passage of the virus of lymphogranuloma in- 
guinale along the collateral lymphatic vessels from the primary lesion located 
on the glans penis or prepuce. 

No specific therapy has been advanced for rectal strictures secondary to 
lymphogranuloma inguinale. 
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CARCINOMA OF THE RECTUM: THE QUESTION 
OF OPERABILITY 


By Artuur A. Satvin, M.D. 
or New York, N. Y. 
ASSOCIATE SURGEON, SYDENHAM HOSPITAL 

In A recent discussion of malignant disease of the rectum, Sir Charles 
Gordon-Watson ' stated that it was the experience “at St. Mark's Hospital 
for diseases of the rectum that the majority of the patients with carcinoma 
of the rectum, who apply for treatment, do so when the disease is so far 
advanced that there is little or no hope of cure by radical surgery, although in 
recent years there has been some improvement in this respect. In the years 
IQIO-1920, 155 out of 372 cases were operable, 7.¢., 41.6 per cent. From 
1921-1931, out of 698 cases, 376 were operable, i.¢., 54 per cent.” 

Writing upon a similar theme, E. R. Heydemann ? cites the figures from 
the Goettinger Clinic in the period between 1912 and 1931, during which 346 
patients suffering from carcinoma of the rectum were admitted. The choice 
of operation, according to this surgeon, should be influenced by the part of 
the bowel where the growth is located, the extent of rectal wall which it 
occupies, together with the amount of tissue infiltration which has taken 
place and the presence or absence of metastasis to the adjacent lymph-nodes 
or to other structures such as the liver. 

Of the cases here discussed, radical operation was performed in 164, 
which represents 47.4 per cent. of the entire series. Sixty-two of these pro- 
cedures were the abdominosacral operation of Kirschner and Schmieden, the 
opening in the intestine being closed with a rubber cap after the manner of 
Bauer. Sacral amputation was used in sixty-six instances. The whole 
operative mortality was 15.1 per cent. for the amputations, and 18.7 per cent. 
of the more conservative abdominosacral operations. For the complete ex- 
tirpation the mortality was much higher—32.2 per cent., but the patients who 
had previous colostomies did better than those who underwent the entire pro- 
cedure at a single session. However, only ten of these sixty-two patients 
were alive five years after the operation was carried out. 

These European observations may well be compared with those made 
in the United States. Rankin,® in his Chairman’s address before the Surgery 
Section of the American Medical Association last June, cited figures obtained 
from a series of 300 cases of cancer of the rectum and rectosigmoid seen at 
The Mayo Clinic during a six-year period. During these years, the author 
states (‘the operability never ranged below 68 per cent. . . . In operations 
on cancer of the rectum and rectosigmoid . .. one finds that the radical 
operations carry considerab!'y higher death rates than the less extensive ones, 
such as colostomy, or sacrifice of the sphincter muscle.” This operator’s 
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CARCINOMA OF THE RECTUM 


choice has been to employ the combined abdominoperineal resection in two 
stages whenever feasible, and with increasing experience he has been able 
to apply it in approximately three-fourths of the operable cases. Of eighty- 
two such combined resections in two stages which he has done in the past 
two and a half vears, he has lost eight patients--a mortality rate of 9.2 
per cent. 

From the Lahey Clinic, Boston, Massachusetts, figures have been given 
out for the years 1931 and 1932. In this period eighty-one patients with 
carcinoma of the large intestine underwent operation. The operability varied 
from 55 to 60 per cent. Twenty-nine radical resections of the rectum were 
done without mortality, but it is emphasized that great importance should 
he attached to selecting the operation best adapted to the individual patient. 
Four different procedures are utilized: (1) abdominoperineal resection in one 
stage (Miles) ; (2) abdominoperineal resection in two stages (Lahey); (3) 
anterior or abdominal resection in one stage, and (4) posterior or perineal 
resection following a loop colostomy in two stages. The colostomy is made 
as a routine and is regarded as a necessity except in rare instances. Posterior 
resection was done seven times in this series without a death. 

The author adds: “A relatively high operative mortality, however, may 
be expected in this group since they represent the poorer risks ... We 
have on several occasions carried out posterior resection in patients that 
were considered to be doubtfully operable at the time of the exploration and 
loop colostomy . . . We consider posterior resection the operation of choice 
in the very poor risk cases with the lesion low in the rectum ... We be- 
lieve that with the careful selection of one of the four operations adapted 
to the individual patient, radical resection can be carried out with a low 
mortality and a reasonably low recurrence rate.” 

These citations from recent literature offer varied viewpoints in regard 
to the risks a surgeon is entitled to take in intervening upon carcinoma of 
the rectum. There is a very definite trend noticeable toward subjecting the 
“borderline” cases to operation, even including the poor surgical risks. This 
taking a chance,” but rather as the outcome 


boldness is not looked upon as 
of mature reflection and careful consideration of all the factors involved. 
which the immense material of The Mayo 


The “increasing experience’ 
Clinic afforded Rankin enabled him eventually to make use of the radical 
abdominoperineal operation in a large proportion of cases that earlier opera- 
tors universally looked upon as inoperable and many less resolute ones today 
still regard as beyond anything but palliative measures. The untreated victim 
of recta! cancer rapidly succumbs. Those who are provided with an artificial 
anus live longer; but their days, too, are soon numbered. While the five- 
year cures of the radical procedures are not very numerous, they are yet 
enough to impress one with the worth of surgery in all but the most advanced 
and desperate cases. 

My own point of view regarding the selection of cases suitable for opera- 
tion may best be illustrated by the following case: 
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CASE REPORT 


A man of thirty-five entered Sydenham Hospital January 20, 1920, with a history 
of constipation, pain on defecation, loss of weight, and general weakness. These symp- 
toms had been increasingly evident for the previous eight months, having begun with 
bloody diarrhoea, which had preceded the constipation for a six-weeks’ period. For 
six weeks previous to entrance the man had had influenza. 

On preliminary examination he was found to be emaciated, weighing but ninety-six 
pounds, pale, anemic, and generally cachetic in appearance. His blood-pressure was 
systolic 90, diastolic 50. Proctological examination showed a large, hard, annular 
tumor, constricting the lumen of the rectum and extending into the rectal ampulla, 
It was ulcerated and crateriform. The examining finger could not reach the upper 
part of this mass nor pass beyond the constriction. On its lateral aspect the mass was 
immovable, being apparently adherent to the prostatic capsule and the side of the 
bladder. The examination was painful. 

A tentative diagnosis of rectal carcinoma was made, despite the comparative youth 
of the patient. Two of my colleagues united in advising against any radical procedure, 
deeming the condition too extensive and far-advanced. Colostomy was recommended, 
to be done—because the anzsthetist’s report was adverse—as rapidly as possible under 
local or nitrous-oxide anzsthesia. 

Through a left transrectal incision made January 24, 1920, exploration of the pelvis 
showed the upper rectum immovable and adherent to the urinary bladder and _ the 
prostate. A hard mass, as large as a tangerine, could be felt in the bowel, while the 
glands were seen to be involved as far up as the bifurcation of the left common iliac 
artery. The situation being deemed not amenable to surgery, an artificial anus was 
created by bringing up the sigmoid and, after ligature of its vessels, suturing it to 
the peritoneum and over the skin, preparatory to cutting into the bowel two days later. 

The patient’s condition was satisfactory for several days. On January 26 the 
colostomy opening was made by electric cautery while he lay in his bed. Two days 
later he developed a bronchopneumonia; but this cleared up without serious complica- 
tions, so that on February 1 the stitches could be removed and the growth in the 
rectum subjected to X-ray treatment. The note for February 4, 1920, reads: “General 
condition very good. The artificial anus functions well. Examination of the rectum 
reveals no improvement. Constriction progressed. Tip of finger is not able to pass it.” 

The patient was discharged one week later with instructions to return for further 
X-ray treatment administered at three weeks’ intervals. The last of the ten irradi- 
ation treatments was given October 21, 1920. 

In the succeeding months the patient gained steadily in weight and the cachetic 
appearance almost wholly disappeared. Seemingly it was due to the intestinal obstruc- 
tion occasioned by the rectal growth, which the formation of the artificial anus had 
relieved. By May he looked so well that he was presented before the Central Medical 
Society as an instance of undoubted carcinoma in a subject showing no cachexia. His 
weight rose from 109 pounds February 25, to 154 pounds December 2. Nevertheless, 
there was a continuous mucosanguineous discharge from the rectum; and, so far as 
I could see, the radiation therapy had been of no benefit whatever. 

In December he experienced a terrific pain in the sacral region and was anxious 
to have operation done to relieve him of his agony. February 6, 1930, he again pre- 
sented himself, asking for operation. At this time his general appearance was that 
of a man in good health, and rectal examination showed considerable improvement 
in the local condition No inflammatory reaction was in evidence and digital exam- 
ination did not distress him, but the anterior wall of the rectum was still adherent. 

In view of the patient’s entreaties and the improved general state of the operative 
field, I decided to undertake an abdominoperineal operation. I reached this decision 
after careful evaluation of all the factors and a study of results of other surgeons 
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who had previously carried out similar procedures. Approval of such a course is by 
no means unanimous; but certainly, in this case, the final results have more than 
justified any rashness I may have been thought to have exhibited. The operation was 
rendered more difficult because the tissues seemed to have been hardened by the 
previous X-ray treatments. As the enlarged lymph-nodes seen at the first intervention 
had entirely disappeared when the second was undertaken, it is reasonable to suppose 
that this might have followed radiation, but the fibrotic changes which it brought 
about made the surgeon’s work technically very difficult. We must also consider that 
enlargement of the glands may have been due to the acute inflammation in the rectum 
which subsided after colostomy. 

Abdominoperineal Excision—Under spinal anzsthesia an intestinal clamp and oiled 
silk were used for temporary closure of the proximal colostomy opening. The distal 
opening, after being closed, carbolized and covered with oiled silk, was dissected away 
from the abdominal wall. Incision was made to the right of the colostomy opening. 
The distal portion of the colon was taken from the abdominal wall and downward 
dissection undertaken. This proved exceptionally difficult because of dense adhesions 
over the iliac and hypogastric arteries and also the left ureter, which was at first quite 
invisible and needed much care to avoid any injury to its integrity. As the colon 
segment proved too long to be placed retroperitoneally, a portion of it was cut away 
with a carbolized knife, the peritoneum being then sutured over it as far as it could 
be done. Complete closure proved impossible. Through-and-through sutures of silk 
closed the abdominal wall about a drain. 

The patient was now placed in the modified Sims’ position and general anesthesia 
administered. The rectum was dissected away from the perineum and the coccyx 
removed. Great difficulty was again experienced in freeing the rectum from its attach- 
ments to the prostatic capsule and the vesical neck (a segment of which had to be 
resected) ; but the tumor mass was finally liberated and removed entire, together with 
all adjacent tissues and lymphatics which might conceivably be infiltrated by carcinom- 
atous cell-growth. After all bleeding points had been secured, the wound was closed 
about upper and lower drains, using through-and-through silk sutures. 

The pathological report on the specimen was squamous-cell carcinoma. 

There was severe post-operative shock; but the condition soon became fair, the 
abdomen being soft and not tender. The colostomy remained patent, but no gas or 
feces passed through it. For seven days there was complete paralytic ileus. The 
patient was much exhausted by hiccough and his breath had a fecal odor, although 
there was no vomiting. His nausea was relieved by duodenal tube through the nose 
and frequent gastric lavages. With the aid of pituitary extract the bowels were even- 
tually opened and convalescence thereafter progressed slowly, until his discharge on 
March 13—thirty-one days post-operative. Under the care of his own physician out 
of town, he later developed a urinary obstruction, for which another surgeon performed 
suprapubic cystotomy. I do not know whether this bore any relation to the vesical 
neck resection necessitated at the second operation or not. 

This patient was last seen by me December, 1933—four years and eleven months 
after he first presented himself, and about four years after his radical operation. All 
his wounds were perfectly healed, and there were no visible signs of local recurrence 
or distal metastasis. His abdominal artificial anus was functioning very well, with 
one or two bowel movements in twenty-four hours. He was able to walk and busy 
himself about his home, and his appearance was that of a man in excellent health. As 
a four-year cure, the radical operation in this case would seem to have been fully 
justified. 


In closing, a word may be said about the artificial anus. Though the 
patient quite naturally prefers to have the opening located as close as possible 
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to the rectum’s normal exit, it is far more advisable to locate a permanent 
colostomy upon the abdomen, where evacuations take place under the patient's 
observations, and far greater attention to cleanliness is possible. To bring 
down the distal opening as low as the perineum, especially in cases where the 
sphincters have had to be sacrificed, is really of no advantage to the patient, 
and actually adds to the immediate risks of operation as well as the chance 
of remote post-operative complications. 

Anatomically, we must consider the arrangement of the blood-vessels 
encountered in forming the perineal anus. To avoid too great tension upon 
the gut when brought down, the superior hemorrhoidal artery which has to 
be divided might be ligated below Sudeck’s point; for it has been shown by 
Menasse that the last sigmoid artery “the arteria sigmoidea ima,” which forms 
the anastomosis with the superior hemorrhoidal artery as pointed out by 
Sudeck,*® is not invariably present. Also, it has been shown by Rubisch that 
the superior hemorrhoidal artery may bifurcate much higher in some sub- 
jects than in others, which would make Sudeck’s point much higher than 
one would normally expect to find it. Under such conditions gangrene of 
the lower part of bowel brought down would almost certainly follow. Even 
when Sudeck’s point is a little above the promontory and ligation is done 
above the critical point, if the subject has but a slight degree of arterio- 
sclerosis, damage to the collateral circulation will be so serious as to prevent 
proper nutrition of the tissues of the lower part of the gut in question, as 
happened in one of my cases. As the victims of rectal cancer are regularly 
at an age when sclerosis of the arteries may be expected, it is evident that, 
even under the best conditions, the formation of a perineal anus, with its 
inevitable interference with the blood supply of the lower bowel, involves 
a hazard far greater than the cautious surgeon is justified in taking. 

My own preference is for the classical Quenu procedure, placing the 
anus upon the abdomen through a left-sided McBurney incision. The gut 
is attached near the lateral margin of the rectus of that side, the opening 
being placed from two to three inches below the level of the umbilicus. There 
are a number of other procedures which provide an equally satisfactory abdom- 
inal anus, provided the bowel can be kept somewhat constipated. The patients 
often attain great skill in controlling the bowel movements and bringing about 
evacuation at stated periods in a manner almost equal to sphincteric control. 
But I think this is attainable quite as readily when the simplest method of 
forming the artificial anus is employed. When diarrhwa occurs, none of the 
methods of performing colostomy can insure continence. 

SuMMAkRy.—A case of apparently inoperable squamous-cell carcinoma 
of the rectum is reported in which a four-year cure was obtained by radical 
abdominoperineal excision and glandular dissection, preceded by colostomy 
and therapeutic irradiation. The patient was a man of thirty-five, and the 
diagnosis of carcinoma was confirmed histologically. 
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PROCEDURES IN CLEFT PALATE SURGERY 
EXPERIENCES WITH THE VEAU AND DORRANCE TECHNIC * 
By Rosert H. Ivy, M.D., anp LAwreNcE Curtis, M.D. 


oF PHILADELPHIA, Pa. 


No ONE with much experience in this field will deny that the percentage 
of satisfactory results of operations for cleft palate has been lower than 
should be expected in dealing with such a relatively common deformity. 

Two different standards have been used in statistical reports on results, 
The first standard is anatomical closure of the cleft and the second is the 
ability to speak plainly. Many writers report a comparatively high per- 
centage of good operative results because they include in these all cases in 
which the median cleft has been closed, although the soft palate may be 
short, fixed, thin and absolutely useless as far as speech is concerned. A good 
anatomical result should include not only complete closure of the cleft from 
side to side, but also a long, flexible, freely movable, soft palate, capable of 
closing off the nasopharynx. If the distance between the posterior surface 
of the soft palate and the posterior wall of the pharynx is too great to permit 
contact when the soft palate is elevated, good speech cannot be expected even 
though no fissure exists in the palate itself. This is exemplified in the con- 
dition known as congenital insufficiency of the palate, recognized and de- 
scribed by numerous writers, in which there may be no observable cleft at all, 
but in which defective speech is noted. If the desired anatomical result is 
obtained, the percentage of operations followed by good speech will rise, and 
subsequent speech training will have a much better opportunity to be of 
benefit. 

These and other important considerations have been emphasized in the 
recent excellent book of Dorrance,* and we wish to take this opportunity to 
commend it to the earnest attention of all those who undertake cleft palate 
surgery. 

The von Langenbeck operation has been, and still is, regarded by the 
majority of surgeons as the classical procedure in the correction of cleft palate. 
A great drawback to the von Langenbeck and other operations is that the 
lowering of the palatal mucoperiosteal flaps in order to bring their edges to- 
gether in the median line, and the detachment of the aponeurosis and nasal 
mucosa from the posterior edge of the hard palate necessarily create a dead 
space between the flaps and the bone above, leaving a broad raw surface ex- 
posed to the nasal secretions. This creates a tendency to non-union, and even 
if complete union occurs, there is much scar tissue contracture which pulls 
forward the soft palate, creating insufficiency there, and preventing velophar- 
yngeal closure, so necessary for god speech. It has also been found that the 


* Read before the Philadelphia. “Academy of Surgery, March 5, 1934. 
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usual type of operation, when performed early in lifefi causes in some cases 
an arrested development of the upper jaw and irregularity of the teeth. 

Among various proposals that have been brought forward to overcome 
these drawbacks should be mentioned the technic developed by Warren B. 
Davis of Philade!phia.2_ Not having had any personal experience with it, we 
shall not refer further to this method except to say that we have seen many 
of Doctor Davis’ cases and know that his results compare most favorably 
with those of other operators. 

We desire to call attention particularly to the work of Victor Veau, of 
Paris,? which we believe offers the best solution of the problem in more nearly 
restoring true anatomical relationships than any other system. Veau’'s technic 
has found favor in Europe, and though first opposed by Lexer, of Munich, 
one of the greatest exponents of cleft palate surgery in Europe, and of the 
von Langenbeck technic in particular, is now warmly advocated by him.‘ 
Among others who have been converted to the Veau method are Rosenthal, of 
Leipzig,® and David Levi, of London.’ In 1932 one of us published the 
technic of Veau for the first time in this country,* and again called attention 
to it in a discussion on cleft palate before a joint meeting of the Philadelphia 
Academy of Surgery and the New York Surgical Society.” We shall not 
quote any statistics. Suffice it to say that from the standpoint of anatomical 
and speech results, Veau has clearly shown a very marked superiority by his 
technic as compared to results with the von Langenbeck operation in his »wn 
hands and as reported by others.'® Since October, 1931, we have adopted 
Veau’s system routinely for cases of cleft palate. Since that time, all suitable 
new cases coming to us in infancy have been operated upon according to this 
technic, and in addition it has been used in all cases already started by some 
other method before that time, wherever possible. Naturally, in a short 
period of less than two and a half years, it has not been possible to carry the 
whole procedure through in a large number of cases, especially since we do 
not attempt closure of the soft palate as early as advocated by Veau (about 
eighteen months ), but wait until two and a half to four years. We are unable 
also to give statistics as to speech. We can confirm Veau's findings as to bet- 
ter anatomical results, in giving these children more nearly normal palates. 
This applies to cases in which there is sufficient tissue present originally to 
make a velopharyngeal closure after operation. For the class of cases in 
which it is judged that insufficiency of tissue originally will prevent velo- 
pharyngeal closure after the Veau operation, we have adopted the Dorrance 
“push-back” operation, with excellent results. In the cases operated upon 
by the Dorrance procedure, usually older children and adults in whom speech 
has already been developed, we have been able to note almost uniformly a great 
improvement in speech very soon after operation. 

Varieties of Cleft Palate—Veau’'s simple classification into four principal 
forms is most useful for practical purposes. 

(1) Cleft limited to the soft palate. 
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(2) Median cleft of the hard and soft palate. The cleft does not extend 
beyond the anterior palatine canal ; the alveolar arch is intact. 

(3) Complete unilateral cleft. The alveolar arch is involved, the cleft 
passes between the median tubercle and the lateral process of the maxilla on 
one side. The vomer is attached to the palatal process of the maxilla on the 
opposite side. There is nearly always associated a complete unilateral cleft 
of the lip. 

(4) Bilateral cleft. The median or incisive tubercle is completely isolated, 
The cleft passes through the alveolar process on each side of the median 
tubercle and then in the median line posteriorly. The vomer is not attached 
to either side, but hangs free in the middle. There is nearly always associated 
complete bilateral cleft of the lip. 

We shall now briefly give our views as to the most favorable age for 
operation on these different forms, followed by a description of the Veau 
technic. 

Age for Operation and Procedure to Be Adopted.—(1) Cleft of the soft 
palate. Here it is felt that the best resu'ts will be obtained by deferring 
operation until the child is from two and a half to four years of age. We do 
not believe that the chances for good speech results are materially impaired 
by waiting, and the mortality is lower and the chances of good anatomical 
closure much better than by operation at an earlier age. In this we differ 
with Veau, who advocates closure of the soft palate cleft between one and two 
years of age. The Veau technic is used. 

(2) Median cleft of hard and soft. palate. Here again we defer opera- 
tion until the child is from two and a half to four years of age. Veau technic 
to be described. 

(3) Complete unilateral cleft. In this type of deformity it is important 
to correct the malposition of the premaxilla, and establish continuity of the 
alveolar process while the bony structures are still pliable. If correction is 
postponed until calcification is advanced, the bones cannot be adjusted without 
fracture and fixation by wire or other foreign material. Up to the age of 
three months or thereabouts the parts can be molded and retained in place 
by lip pressure, and it is not necessary to make a greenstick fracture and 
transfix the bone with a wire. This practice often results in injury to the 
tooth germs and backward displacement of the premaxilla with consequent 
flat upper lip. Therefore, during a period between three weeks and_ three 
months of age, the first operation is done. This consists in the first stage 
Veau operation on the hard palate and alveolar cleft, and closure of the 
lip by the Blair-Mirault technic,’ which has given most satisfactory results 
in our hands. The remaining cleft in the posterior part of the hard palate 
and soft palate is not closed until the later period designated under Forms 1 
and 2. 

(4) Complete bilateral cleft. Between three weeks and three months of 
age, the bilateral cleft is converted into a unilateral cleft by doing the Veau 
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procedure on one side and closing the corresponding side of the lip. After 
about four weeks, the opposite side is closed in the same way. By doing one 
side at a time, in the majority of cases the lip can be closed without undue 
tension over the protruding premaxilla and the pressure of the closed lip will 
bring the premaxilla back into position, without section of the nasal septum 
behind it. The latter often results in atrophy of the premaxilla, non-union 


Fic. 1.—Cleft of soft palate. Introduction of Reverdin needle behind muscles, and freshening right 
_ edge of cleft. (Veau, La Division Palatine.) ae . 
Wire passed on right side between muscles and nasal mucosa. (Veau, La Division Palatine.) 


Fic. 2. 
with the bone on either side, and displacement too far back. As in the case 
of single cleft, this early operation if successful wil! leave only a cleft in the 
back part of the hard palate and the soft palate, to be closed between two and 
a half and four years of age. 

Technic of Veau Operations —(1) Cleit of soft palate. Veau stresses the 
importance of closure of the tissues about the cleft in three layers—the nasal 


Fic. 3.—-On left side a loop of silk is introduced in the same manner as the wire on the right side. 
Freshening of edge of cleft completed. (Veau, La Division Palatine.) 
Fic. 4. Suture of nasal mucosa completed and suture of buccal mucosa commenced posteriorly. 
(Veau, La Division Palatine.) 


mucosa, the muscular layer, and the palatal mucosa. He regards the muscular 
suture as the most important step. No lateral incisions are made and no 
muscles or aponeurosis are cut. The edges of the cleft are freshened by 
splitting the borders. The posterior mucosa is sutured with fine horse-hair, 
with the knots on the nasal side of the soft palate. .\ fine bronze or brass 
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wire suture is passed around the muscles of the soft palate, being intro- 
duced through a needle puncture just external to the anterior pillar on each 


Fic. 5.—-Transverse section through soft palate showing position of wire on right 
side and silk loop on left. Median end of wire is engaged in silk loop and drawn 
through posteriorly to muscles on left side. (Veau, La Division Palatine.) 

Fics. 6, 7 and 8.—Show method of passing wire suture around muscles on each side, 
the ends emerging in median line. (Veau, La Division Palatine.) 


side. The ends of the wire emerge at the freshened borders of the cleft and 
are drawn tight and twisted, thus pulling together the muscles of the two sides. 
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The wire is buried beneath the mucosa surrounding the muscles and if 
properly placed will not cut out. Finally, the anterior mucosa is sutured with 


Fic. 9.—Ends of wire emerging from each side of cleft are drawn tight to pull muscles together, and 
twisted. (Veau, La Division Palatine.) ce 
Fic. 10.—Suture of buccal mucosa completed, twisted ends of wire cut off short. (Veau, La Division 
Palatine.) 


fine horse-hair. (Figs. 1-10. Veau, Division Palatine, Figs. 675, 676,677, 
682, 692, 693,694, 697,698, 699,700, 701,702, 707, 708, 709.) 


Fic. 11.—Median cleft involving hard palate. Muscular suture is started and edges of cleft of 
soft palate are incised. (Veau, La Division Palatine.) 
Fic. 12.—Nasal mucosa is freed from upper surface of bony palatine plate. (Veau, La Division 
Palatine. ) 
Fic. 13.—Palatal mucosa is freed from bone around edges of cleft. (Veau, La Division Palatine.) 
Fic. 14.—Sutures introduced through nasal mucosa in region of hard palate emerge buccally but are 
not tied. Nasal mucosa and muscles of soft palate sutured in usual manner. (Veau, La Division 


Palatine. ) 
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(2) Median cleft of hard and soft palate. The edges of the cleft are 
freshened, and in the region of the hard palate the nasal mucosa is detached 
irom the upper surface of the bone in a separate layer. This is sutured with 
horse-hair from before backward, the ends of the sutures coming out on the 
oral aspect. The soft palate is now closed as previously described. (Figs 
11-14. Veau, Figs. 713, 717, 718, 721,722.) rom the hard palate, muco- 


Fig.18 | Fig. 19 


Fic. 15.—Flaps of buccal mucoperiosteum raised from each side of hard palate. (Veau, La Division 
Palatine. ) 
Fic. 16.— Palatal flap is raised without injuring blood vessels which enter it posteriorly. (Veau, 
La Division Palatine.) 
Fic. 17.—Frontal section showing how sutures through nasal mucosa pass through palatal flaps 
and serve to hold them up against the vault of the palate. (Veau, La Division Palatine.) 
Fic. 18.—Passage of sutures from nasal musoca through palatal flaps to hold these up against vault 
of palate. (Veau, La Division Palatine.) 
Fic. 19.—Median line closed buccally by sutures. Case completed. (Veau, La Division Palatine.) 
periosteal flaps are completely detached from in front on the two sides, and 
swung toward the median line to complete closure of the bony part of the 
cleft, being brought up in contact with the raw surface of the nasal mucosa 
by transfixing them with the sutures already passed through the latter, the 
sutures being tied over the palatal flaps. In this manner, a dead space be- 
tween the palatal flaps and the underlying bone is avoided and the amount of 
raw surface on the nasal aspect is minimized. The nasal mucosa and _ palatal 
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aponeurosis are not severed, as in the von Langenbeck operation. (Figs. 
15-19. Veau, Figs. 725, 723,724, 726, 729, 731.) 

(3) Complete unilateral cleft. Here, use is made of a flap of muco- 
periosteum from the vomer, this flap being turned over to form the lining of 
the floor of the nose on the side of the cleft, from the posterior end of the 
hard palate to the cleft of the lip anteriorly. On the short side of the cleft, a 
palatal mucoperiosteal flap is completely detached from the bone from before 
backward, and swung across the cleft, with its raw surface applied to the raw 
surface of the vomer flap. These two flaps are held together with one or two 
through-and-through horse-hair sutures. The nasal mucosa on the short side 
of the cleft in front is loosened from the bone and turned over, so that it can 


Fic. 20.—Unilateral complete cleft. Flap of vomer mucosa elevated and flap of palatal 
mucoperiosteum on opposite side outlined. (Veau, La Division Palatine.) 

Fic. 21.-Flap of vomer mucosa turned over to form epithelialized floor of nese and 
covered by palatal flap from opposite side. swung across cleft. Anteriorly the mucosa is 
loosened from each side of the cleft, turned over so that it faces toward nose, and sutured. 
Cleft in lip is closed at the same time. (Veau, La Division Palatine.) 


be sutured to the vomer flap anteriorly, thus closing the cleft under the lip. 
(Figs. 20 and 21. Veau, Figs. 739 and 743.) At the same operation the 
cleft in the lip is closed by the Blair-Mirault technic. Considerable raw sur- 
face remains in the hard palate, but this rapidly heals over, leaving only a 
cleft in the soft palate and posterior part of the hard palate, to be closed 
later by the technic already described. 

(4) Bilateral cleft. Here one side is operated on at a time, the bilateral 
cleft being first converted into a unilateral one. The vomer mucosa is split 
longitudinally and a flap turned over one one side, to be united with a muco- 
periosteal flap raised on one side of the hard palate. (Fig. 22. Veau, Fig. 
794.) The corresponding side of the lip is closed at the same time. A few 
weeks later the opposite side of the cleft is closed in a similar manner. A 
third operation at two and one-half to four years completes the case. 
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It is almost impossible to describe clearly in words the technic of these 
procedures. It is hoped that the accompanying illustrations, taken from Veau’s 
book, will render understanding possible. 

Inasmuch as the technic of the “push-back” operation has been so recently 
described by Dorrance, we shall not refer to it here. We do not perform this 
operation ordinarily before the fifth year, and always in at least two stages. 


PERSONAL CASES AND RESULTS 


In the period from October, 1931, to February, 1934, inclusive, fifty-three 
patients with cleft palate have been operated upon, forty-three by the Veau 
methods and ten by the Dorrance “‘push-back” operation. Of the “Veau” 
cases, ten involved the soft palate alone, two were median clefts of hard and 
soft palate, twenty-four were unilateral 
clefts, and seven were bilateral clefts. 
Of the ten soft palate cases, operative 
closure was complete in seven by one 
operation, and in three a small opening 
remained, probably not requiring later 
closure. Of the two median clefts, one 
was completely closed and in one a small 
opening remained at the junction of the 
hard and soft palate. Of ten unilateral 
clefts, in which both operations had been 
performed, six were completely closed, 
three had small openings at junction of 
hard and soft palate, probably not re- 
quiring further operation, and one has 
Fic. 22.—Bilateral cleft. One side is an opening that will require another 


first closed by same method, converting it into ; we 
unilateral cleft. Other side closed a few operation. The remaining fourteen un- 


weeks later. (Veau, La Division Palatine.) only ‘tee Geet 
operation, and are waiting until old enough for completion. In these the first 
operation was satisfactory. Of the seven bilateral cases, all have had the first 
operation and are awaiting completion. 

Of ten cases in which the “‘push-back” operation was performed, the oldest 
was twenty-seven and the youngest four years of age. Four of these had not 
had previous operations on the palate, three being median clefts and one a uni- 
lateral cleft. In six cases, previous operations had completely failed or had 
not given satisfactory speech results. One of these was originally a median 
cleft, two were unilatera!, while three were originally bilateral. All of the ten 
cases were successful as regards velopharyngeal closure, and speech is much 
improved in all but one. Five will require plates to close openings remaining 
in the hard palate. 

There were no deaths in this series of fifty-three cases. 

ConcLusions.—(1) The system developed by Veau represents a great 
advance in cleft palate surgery, in that it entails less mutilation of tissues 
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and brings about more nearly normal anatomical conditions than the better- 
known operation. Its adoption as the routine procedure is recommended. 
(2) The “push-back” operation of Dorrance is especially adapted and 
highly recommended for cases of congenital insufficiency of the palate, with 
or without cleft, and for post-operative insufficiency following other 


procedures. 
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OSTEOPETROSIS 


By Tuomas A. SuHattow, M.D., Warren B. Davis, M.D. 
AND 
Joun T. Farrevi Jr., M.D. 


or Pa. 


THE condition now called osteopetrosis was first shown in X-ray pictures 
by Albers-Schonberg in 1904,' and was termed marble bones. Besides the 
dense bone shadows, transverse rings were visible on the shorter bones of the 
extremities and also on the ribs. In 1907,7 a supplemental report on this 
original case pointed out the changes in the region of the sella turcica, the 
posterior clinoid processes being club shaped and apparently indenting the 
region of the sella. He emphasized the fact that the bone changes were the 
result of dense lime deposits of unknown etiology. 

Subsequent cases studied by other observers were usually reported under 
the title of Albers-Schonberg disease or marble bones. Other cases, however, 
which from their descriptions and X-ray studies evidently presented the same 
bone pathology, were variously termed lime gout (Schmidt, 1913), osteo- 
sclerosis and anemia (Reiche, 1915), osteosclerosis fragilis generalisata 
(Laurell and Wallgren, 1920, and George G. Davis, 1922). Rolla G. Karsh- 
ner,* in 1926, in reviewing the eighteen previously reported cases and adding 
four of his own, chose the term osteopetrosis, “because in one word it de- 
scribed the primary pathological condition, bone petrifaction.”” In 1930, Pirie+ 
found twenty-six reported cases and added five. In July, 1933, Mayer and 
Pitts’ reported that since Pirie’s paper, seventeen cases had appeared in the 
literature, which with their case made a total of forty-nine. 

In reviewing these cases one finds greater similarity in X-ray studies than 
in the symptomatology, and the definite etiology is still unknown. In some 
instances heredity seems to have been a factor—four cases occurring in one 
family. Intermarriage has also been suggested as having some etiological 
bearing. 

Imbalance in calcium metabolism undoubtedly exists or has existed at 
some period in these cases, but the type of pathological conditions in the para- 
thyroids has not been determined. 

This fiftieth case is reported to give additional data for study, and also 
because of a most unusual complication, complete sequestration of the mandible. 

Case Rerort.—M. F-., female, white. Born, February 1, 1918. Admitted to Jefferson 
Hospital, May 19, 1933. 

Family History.—Father, mother, nine brothers and sisters living and well. One 
brother died in infancy—cause unknown. Mother states that she and the father are not 
related. X-ray study of the mother shows no evidence of bone pathology. 
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Personal History.—Has always been a weak, sickly child. Had measles in early child- 
hood, followed by bilateral suppurative otitis media. Pneumonia when ten years old. 
Dentition was irregular, teeth of poor quality and always gave trouble. No history of any 
fractures of extremities. Three years ago fell from a tricycle and fractured sixth and 
seventh ribs, right side. Has never attended school because of poor eyesight. 

Present Illness—Two years ago, patient pulled a loose left lower molar, following 
which a series of abscesses developed along the alveolar surfaces of the entire mandible. 
Infection extended into submental area, where abscess spontaneously ruptured externally 
and profuse drainage persisted. Examination showed an anemic, poorly developed girl, 
fifteen years of age; weight sixty-four pounds; height fifty-six inches. 

Head is large in proportion to the rest of the body. Sutures are closed. Posterior 
parietal areas are especially prominent. Vision is very poor. Can appreciate light, and 


Fic. 1.—Photograph of patient, show- Fic. 2.—Photograph of completely sequestrated 
ing mandible protruding through submen- mandible. 
tal opening. 


to some extent colors. Large objects can be outlined but cannot distinguish fingers at 
two feet distance. There is no ptosis. There is a divergent squint of the left eye. Lateral 
nystagmus is rapid and continuous. Pupils are moderately dilated and unequal, the left 
being larger. No apparent reaction to light or convergence. Ocular rotations full, tension 
normal. Media clear, disc oval, very pale, and white. Vessels are contracted, especially 
the arteries, cup is deep, no hemorrhages, no exudate. Fundi show complete simple optic 
atrophy from pressure, probably in the optic canals, due to bony changes. (Doctor 
McAndrews. ) 

The ears show quiescent bilateral chronic suppurative otitis media. There is much 
scar tissue and the long handle of each malleus is rotated so that it is parallel with the 
superior wall of the canal. The short process of the right malleus is several times its 
normal size. Audiometer test indicates loss of speech hearing to be 36 per cent. in left ear 
and 46.6 per cent. in right ear. “A Barany test would probably change only slightly, the 
present nystagmus which suggest involvement of the posterior longitudinal bundles and 
the nuclei of the third, fourth and sixth nerves.” (Doctor Keeler.) 
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Fic. 3.—Photograph taken ten weeks after Fig. 1, showing tongue being 
protruded through submental opening. 


Fic. 4.—Skull. Floor increased in density, the clinoids _ Fic. 5.—Postero-anterior view of skull. 
are increased in thickness, narrowing the sella. The greatly thickened mandible and dental 


structures are evident, 
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Fic. 6. 


Fic. 7. Fic. 8. 
Fic. 6.—Thoracic vertebre and ribs. These structures are all so evenly increased in density that evidence of their cancellous structure is lost. The 


contrast between bones and soft tissues seen on réntgenograms of normal structures is not apparent because sufficient exposure to bring out bone detail blots 
out the soft tissue shadows. 


Fic. 7.—Lower lumbar vertebra, pelvis and femurs. 
bowing of the upper shaft of the left femur. 
Fic. 8.—Legs. Each tibia is broadened and the ends show striz at right angles to the long axis of the bone. 


The ends of each femur are broadened and cross strie are apparent; there is some slight external 
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The nasal passages are small and are narrowed by thickening of the bony lateral nasal 
walls. Olfactory sense almost completely lost. There is an opening beneath the chin 
which communicates freely with the mouth cavity, and through which the anterior portion 
of the mandible protrudes. (Fig. 1.) 

Purulent discharge from around the bone is exceedingly foul. Anterior and posterior 
cervical lymph-nodes are moderately enlarged. 

Thorax is thin, narrow; sternum prominent ; mammary areas are infantile in appear- 
ance. Lungs clear on auscultation and percussion. Heart sounds show faint systolic 
murmur. Abdomen thin and flat. No pubic hair present. Liver extends one inch below 
costal margin. Spleen not palpable. Extremities thin. Reflexes normal. Complete X-ray 
studies were made by Doctor Farrell. (Figs. 4, 5, 6, 7, 8, 9, 10.) 
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Fic. 9. Fic. 10. 

Fic. 9.—Shoulder. The epiphysis and diaphysis of the humerus are not joined. Note the smooth 
swelling of the sixth and seventh ribs at site of old fractures. 

Fic. 10.—Hand and wrist. The metacarpals and phalanges are not so evenly dense as are the 
other bones. Areas of normal density can be made out between the areas of abnormally dense bone. 

The density of all the bones of the skeleton is increased due to increased mineral salts: 
the changes are those of osteopetrosis (marble bones). The vertebra, ribs and _ pelvic 
bones show the greatest density, the phalanges and cranial vault the least. Epiphyseal 
development is normal for an individual of this age. 

Due to the marked changes in the floor of the anterior, middle and posterior foss« 
of the skull, the clinoid processes are thickened and the sella is much smaller than the 
average. The exposed mandible is increased in breadth and shows no normal dental 
structure, though unerupted teeth can be recognized ; independent sequestrz are not evident, 
the bone apparently constituting one large sequestrum. The density of the skull is such 
that the sinuses cannot be clearly recognized. 

The ends of all the long bones are increased in width. Widening is most marked at the 
diaphyso-epiphyseal junctions and tapers to normal size. In these broadened areas, numerous 
striz lie at right angles to the long axis of the bone. There is some slight external bowing 
of the upper end of the left femur. 
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The sixth and seventh ribs on the right side have small, smooth swellings at about 
the midscapular line, due to callus at the site of old fractures. 

June 20, the entire mandible (Fig. 2) came out through the submental opening, while 
dressings were being changed. Its expulsion was not followed by bleeding. Fig. 3 
shows the opening six weeks later, with the tongue protruding through it. 

August 11, under local anzsthesia, the opening was closed. 


BLOOD CHEMISTRY EXAMINATIONS 


May 25 Calcium, 8.9 mg. Phosphate, 5.8 mg. 
Aug. 8 Calcium, 10.8 “ Phosphate, 5.5 “ 
Nov. 7 Calcium, 11.77 “ Phosphate, 6.1“ 


Urinalyses have been made each week, from May 19 to November 30. Urine negative 
for pathological constituents, except for occasional hyaline cast at irregular intervals and 
rather frequent appearance of leucocytes varying from ten to twenty per Lp.f. in centri- 
fuged specimens. 

Blood E.xamination—May 22 and November 8—Wassermann and Kahn tests were 
negative. May 18—Hemoglobin, 34 per cent.; red blood count, 1,900,000; white blood 
count, 4,000; color index, .89; neutrophiles, 68 per cent.; few young forms; lymphocytes, 
32 per cent., few macrocytes, slight polychromasia. August 2—Hemoglobin, 75 per cent. : 
red blood count, 3,950,000; white blood count, 8,000; color index, .g6; neutrophiles, 64 per 
cent.; eosinophiles, 2 per cent.; lymphocytes, 34 per cent. November 7—Hzmoglobin, 
70 per cent.; red blood count, 4,100,000; white blood count, 14,200; color index, .85; 
neutrophiles, 72 per cent.; lymphocytes, 28 per cent. October 1o—Sugar tolerance test 
normal. 


SuMMARY.—Besides the usual bone changes found in osteopetrosis, this 
case had complete sequestration of mandible. The small bones of the ears 
show thickening, the short process of the right malleus being several times its 
normal size. The first, second, third, fourth, fifth and sixth cranial nerves 
show involvement, probably from pressure. 

The patient’s general health has steadily improved, during the past five 
months, and we hope to have opportunities for further observations. 
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SPLENECTOMY IN MOTHER AND DAUGHTER FOR 
FAMILIAL HAMOLYTIC JAUNDICE 


By Frepericx A. Loop, M.D. 
OF CLEVELAND, OHIO 


FROM THE CLEVELAND CLINIC 


I aM presenting two cases of familial hemolytic jaundice in which 
splenectomy has been done on mother and daughter. 


The first patient, a white girl, aged six years, was first seen in June, 1926. The 
chief complaint was jaundice which was thought to have been present during the first 
week after birth. She had been definitely jaundiced at the age of two and never com- 
pletely free from it since then. Exacerbations of the jaundice associated with malaise 
and loss of appetite occurred about every two months but there had been no severe 
crises. The past history was negative otherwise, except for measles and the “grippe.” 
The patient’s maternal great-grandfather, grandmother, her mother and a maternal aunt 
all had had jaundice. All except her mother were alleged to have had gall-stones. 

The child was undernourished, and there was slight pallor of the skin and mucous 
membranes and slight icterus of the conjunctive. A mass was present in the left upper 
quadrant which undoubtedly was an enlarged spleen. The liver was not enlarged. 
Routine blood studies showed the red cells to be 3,380,000, the haemoglobin 75 per cent., 
and the white cells 7,250. The serum bilirubin was 3.90 mgm. per 100 cc. with an indirect 
reaction; the clotting time was five minutes and the fragility of the red cells was 
markedly increased, hemolysis beginning at 0.5 per cent. and being complete at .44 
per cent. 

A diagnosis of familial hemolytic jaundice was made and a splenectomy was done 
by Dr. G. W. Crile June 26, 1926, followed by a transfusion of whole blood. Convalescence 
was uneventful and when the patient was discharged on the sixteenth post-operative day 
the blood-picture was normal except for increased fragility of the red cells. 

This patient has been seen every year since the operation. Her health has been 
good, there has been no recurrence of the jaundice, and when she was last seen in 
August, 1932, the blood studies were normal, although the increased fragility of the 
red blood-cells persisted, hemolysis beginning at 0.5 per cent. and being complete at 0.4 
per cent. The reticulocyte count was 0.5 per cent. and the icterus index, 10. 

The second patient, a white married woman, was aged thirty-six years when she was 
first seen at the clinic in December, 1922. The chief complaint at that time was of a 
mass in the upper abdomen. The patient was alleged to have had an enlarged spleen 
since childhood and she had been able to feel a ridge in her abdomen for four years prior 
to the time she presented herself at the clinic. The enlargement of the spleen apparently 
had caused her no trouble excepting a sense of pressure in the abdomen when lying 

on the left side. There was also a history of recurrent transient attacks of jaundice but 
nothing to suggest the occurrence of hemolytic crises. There was no history of 
abnormal bleeding. She was poorly nourished and asthenic. The sclere were slightly 
icteric. The tonsils were large and cryptic. An apical systolic murmur which was trans- 
mitted to the axilla was heard. The remainder of the examination was essentially nega- 
tive except for the abdomen which presented a firm, smooth mass projecting from beneath 
the left costal margin and extending almost to the mid-line. The lower border of the 
mass was at the level of the umbilicus. Routine blood examination showed a red-cell 
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count of 4,130,000 and the hemoglobin was 75 per cent. The white-cell count was 8,200. 
The differential count and blood-platelets were reported as normal. A pyelogram of the 
left kidney was normal and showed the tumor mass to be outside the kidney. 

In August, 1932, the patient returned to the clinic, complaining of weakness and 
fatigability, in addition to the original complaints of jaundice and abdominal tumor. 
There had also been a moderate loss of weight. On examination, there was definite 
pallor of the skin and mucous membranes and slight icterus of the conjunctive. The 
patient was obviously underweight. The mass in the left upper quadrant was apparently 
about the same size as when the patient was first examined in 1922, and was definitely 
an enlarged spleen. Blood studies at that time revealed that there were 3,200,000 red 
blood-cells, hemoglobin 58 per cent., and the white blood-cells numbered 8,900. <A dif- 
ferential count and the platelets were reported as normal. There was marked increase 
in the fragility of the red blood-cells, haemolysis beginning at 0.5 per cent. and being 
complete at 0.4 per cent. A blood smear showed marked anisocytosis and slight poikilo- 
cytosis. The reticulocyte count was 9.1 per cent., the icterus index 15, the bleeding time 
one minute, and the clotting time four minutes. 

The diagnosis of hemolytic jaundice was evident and a splenectomy was performed 
by Dr. G. W. Crile August 22, 1932. Operation was preceded and followed by trans- 
fusion of whole blood. Twenty grains of Blaud’s mass was administered three times a 
day beginning on the day of admission to the hospital and continued after the operation. 
Convalescence was uneventful and when the patient was discharged on the fifteenth post- 
operative day, the blood showed 4,000,000 erythrocytes, hemoglobin 65 per cent. and 
7,100 leucocytes. The icterus index at that time was 4. 

The patient was seen about three months after the operation and had gained fourteen 
pounds. Her color was good, there had been no jaundice, and she felt well. Blood 
studies showed: hemoglobin 91 per cent., red cells 5,830,000, white cells 10,600, icterus 
index 5, reticulocytes 0.5 per cent., and increased fragility of the red blood-cells. Seven 
months after splenectomy, she was in excellent health and had maintained her weight. 
There had been no recurrence of the jaundice. 

In neither of the cases reported here was the pathological report of the enlarged 
spleens remarkable. 


Hemolytic jaundice may be defined as a chronic, hemolytic disease, either 
familial or acquired, characterized by splenomegaly, varying degrees of sec- 
ondary anemia, acholuric jaundice which varies in severity, a typical blood 
picture and the occurrence of acute exacerbations with hemolytic crises. 
Hemolytic jaundice was first described by Wilson,? in 1890, as congenital 
jaundice associated with splenomegaly. In 1898, Hayem* described an 
acquired form of the disease. Banti performed the first splenectomy for 
hemolytic jaundice in 1903, and reported it in 1912. 

The etiology of this disease is unknown and the primary cause is probably 
not in the spleen.? “The pathogenesis has been explained in two ways. One 
set of investigators believes that it is essentially an increased fragility of the 
red blood-cells ; in other’ words, that the cause of the disease is to be found 
in a perversion of the function of the bone-marrow which produces cells 
that are more easily fragmented than normal cells. According to this theory, 
the splenomegaly is merely the reaction of the spleen to the presence in the 
blood of an increased number of cells that are ready for destruction. The 
other school believes that the cause of the disease lies in the spleen. This 
organ, for some reason, is excited to overactivity and destroys more cells 
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than under normal conditions. Neither of these theories is adequate to ex- 


plain all of the findings in the disease.” 


The acquired form of the disease is generally believed to be based on some 
toxic or infectious cause. Meulengracht® has stated that the familial type is 
inherited as a dominant factor. Haden‘ favors the hypothesis that in the 
familial form, microspherical red blood-cells of increased fragility are in- 
herited and thus more readily destroyed in the spleen, resulting in hyper- 
trophy of that viscus. 

Both the familial and the acquired forms of hemolytic jaundice present 
the same clinical picture, differing only in severity and incidence. When 
existing from birth, the former may be termed congenital and it is much the 
milder of the two. The latter is encountered about half as often, a more 
severe hemolysis occurs in it and its course is more frequently punctuated 
with hemolytic crises. The salient features are chronic mild jaundice which 
is acholuric and does not result in the toxic symptoms of an obstructive 
lesion; enlargement of the spleen, usually of moderate degree ; the occurrence 
of hemolytic crises characterized by acute attacks of abdominal pain, increased 
jaundice, fever, a temporary increase in the size and tenderness of the spleen 
and general malaise. These crises may simulate biliary colic but the icterus 
is non-obstructive and never actually disappears although the patient may be 
well between attacks. 


Laboratory Findings—The blood yields the most important data of which the 
Ribierre or fragility test is diagnostic of the disease. The red cells, as discovered by 
Chauffard,* show a diminution of resistance to hemolysis by hypotonic salt solution, that 
is, an increased fragility. Normally hemolysis begins at 0.42 per cent. and is complete at 
0.32 per cent. 

There is a secondary anemia which is likely to be more severe in women." The 
degree depends upon the efficiency of the haematopoietic system.’ It is chronic and usually 
moderate although during a crisis the hemolysis may reduce the number of red cells 
markedly. The color index is high but less than one.!| The number of white cells is 
normal but may be increased during and after a crisis.” The differential count is unal- 
tered but the red cells show anisocytosis with a predominance of microcytes.' Evidence 
of blood regeneration is shown by an increase in the reticulocyte count." 

A positive indirect van den Bergh reaction is present as a rule, but a direct reaction 
may be obtained when there is associated disease of the bile-ducts.° The icteric index of 
the blood serum is increased and the serum usually contains urobilin.® The Wassermann 
test may occasionally be strongly positive when no other evidence of syphilis is present. 
This test becomes negative after splenectomy and manifestations of lues do not develop 
subsequently.” 

The urine contains urobilin, indicative of functional inadequacy of the liver cell.” 
It does not contain bile. The stools are normal in color in the absence of complications 
and contain increased amounts of urobilin.| The values for urobilin and urobilinogen in 
the duodenal contents, as determined by the Schneider test, are increased. This is an 
index of the blood destruction present at a given time.” 

Practically all authors stress the occurrence of gall-bladder disease as a secondary 
complication in hemolytic jaundice, with and without cholelithiasis. The largest. series 
of cases of splenectomy in hemolytic jaundice to date is that reported by Pemberton® of 
The Mayo Clinic (118 cases) in which this complication was found in 68.6 per cent. of 
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the patients coming to operation. The diagnosis of hemolytic jaundice is based upon the 
history or presence of jaundice, a palpable spleen and the pathognomonic laboratory find- 
ings, chiefly the increased fragility of the red blood-cells and microcytosis. 

Treatment.—As expressed by Haden,‘ the rationale of splenectomy is 
simply the removal of a scavenger which preys upon red cells of increased 
fragility. The value of splenectomy for hemolytic jaundice has been proved. 
Surgical intervention is uniformly successful in both the familial and ac- 
quired forms. It may be considered almost specific. 

Selection of cases for operation is not difficult. The opinion of the 
majority of authors is reflected by Moynihan’s'! statement that “treatment 
is by no means always necessary. Where the symptoms are troublesome to 
the patient, and especially so in the acquired form, recourse to operation 
should be had in as early a stage as possible.” Pool and Stillman! believe 
that the acquired type requires active interference and state that operation 
should not be performed during a crisis. Wilkie!® stresses the value of the 
reticulocyte count in the selection of cases. Should this be increased, it may 
be assumed that the bone-marrow is competent and splenectomy will produce 
clinical improvement. If the reticulocytes are low, however, the bone-marrow 
is aplastic and splenectomy will be of little value. Moynihan’ and Pool 
and Stillman! agree that the operation is not complete without exploration 
of the gall-bladder and bile-ducts although Elliot’ states that calculi should be 
dealt with at a subsequent operation. 

Grossly, the spleens removed in this disease are enlarged, sometimes be- 
ing enormous, although generally of moderate size.6 Microscopically, there 
is marked congestion of the splenic pulp, which, of course, is found in other 
conditions. *»® The pigment content of the spleen is increased, which is 
true also in the liver, kidneys, and bone-marrow.’)*:® There is usually a 
slight degree of fibrosis and thickening of the capsule and areas of perisplenitis 
may be found.' Few adhesions are found at operation.’® The liver is 
moderately enlarged as a rule and occasionally shows biliary cirrhosis.6 The 
bone-marrow presents the appearance of great overactivity.4 

The cases of familial heemolytic jaundice usually run a mild course, and 
the patients are more jaundiced than ill. These patients may never require 
surgical treatment and the span of life may remain unaffected. Because a 
more severe degree of hemolysis occurs in the acquired form and because 
this type is more prone to develop crises, the disease may prove fatal to these 
patients. 

It is in hemolytic jaundice that the most striking, satisfactory, and lasting 
results of splenectomy are found. The operative mortality is exceptionally low, 
especially in competent hands. Pemberton’s® series from The Mayo Clinic, 
composed of 118 cases, shows a hospital mortality of 3.4 per cent. Pember- 
ton has noted a decisive influence of secondary affection of the liver on the 
operative mortality and subsequent longevity. When the liver was affected, 
the mortality was 5.4 per cent. and 8o per cent. of the patients were living at 
the time this observation was made (1931). In the presence of a normal 
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liver, the mortality was 1.6 per cent. and go per cent. of the patients were 
living. 

Following operation, the jaundice and anemia improve progressively, 
The jaundice fades immediately and disappears within two or three weeks, 
All writers agree that the increased fragility of the red cells may diminish 
but usually persists and often for many years. This fact Krumbhaar!® be- 
lieves to indicate that the “primary cause of the disease is not in the spleen 
but probably in the erythrocytes themselves.” Microcytosis persists. The 
urobilin excretion and reticulocyte percentage diminish. Elliot and Kanavel# 
found that the crises ceased entirely in their series of forty-eight cases. 

The late results are equally gratifying. Probably the oldest case is that 
of Spencer Wells; the patient lived for twenty-seven years after operation.‘ 
Pemberton® reports 86 per cent. of the patients who survived the operation 
as living and 83 per cent. in good health. Only 4 per cent. of the eleven 
subsequent deaths were secondary to hemolytic jaundice. In a few instances, 
the jaundice has recurred after several years,® but it may be stated that, as a 
rule, the effect of splenectomy in hemolytic jaundice is permanent. 
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MALIGNANT TUMORS OF THE GREATER OMENTUM 
By Henry K. Ransom, M.D., ano Paut C. Samson, M.D. 


or ANN ArsBor, MICH. 


FROM THE DEPARTMENTS OF SURGERY AND PATHOLOGY, UNIVERSITY OF MICHIGAN 


Amonc the rarest of the intra-abdominal lesions encountered by those 
engaged in abdominal surgery are the primary diseases of the greater omen- 
tum, for as Hertzler’ has aptly remarked: “The omentum is the Good 
Samaritan of the abdominal cavity, always ready to render aid and but 
seldom becomes sick itself.” The pathological conditions of the omentum 
most commonly mentioned in the literature are: (1) the inflammatory tumors ; 
(2) torsion of the omentum; and (3) traumatic injuries. With regard 
to the true neoplasms, if one consults the more extended treatises on surgery, 
he will find the subject dismissed with the brief statement that all omental 
tumors are rare and that the solid tumors arising from the tissue between 
the peritoneal leaves are usually derived from connective tissue, e.g., fibroma, 
lipoma, and sarcoma, and that of this group the lipomata are the most 
common. 

Going through the original literature concerned with the malignant omen- 
tal tumors, we find that over seventy cases of verified primary malignancy 
have been recorded. To Prof. H. Braun,® of Jena, belongs the distinction of 
having in 1882 first recognized at operation and successfully removed a myxo- 
sarcoma of the greater omentum. His patient was a man of thirty-four who 
survived for thirteen months following operation, dying of recurrence. In 
the following year, Czerny’ removed surgically an alveolar myxosarcoma 
of the omentum from a twenty-seven-year-old man. His patient also died 
thirteen months later of recurrence. In 1886, Frederick S. Eve!” described 
an instance of a myxosarcoma of the omentum, the specimen having been 
removed at operation by Mr. Lawson Tait in February, 1885. The patient 
was a man of thirty-seven. The omentum was incompletely removed, due 
to the poor condition of the patient. 

Other reports of similar cases discovered at operation followed in suc- 
cession, whereas still other such tumors revealed only at autopsy were ob- 
served and recorded, although in certain instances the details of the case 
or the descriptions of the tumor as given are too meagre to permit of ac- 
curate classification. 

To these cases we are able to add one more, it being that of a female 
patient with massive intra-abdominal hemorrhage for which a bleeding angio- 
sarcoma of the greater omentum was responsible. This patient presented 
such an exceptionally interesting and puzzling diagnostic problem that it 
seems to merit a report in detail. 
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Case Report.—History—C. J., a twenty-seven-year-old colored woman, was admitted 
to the University Hospital January 14, 1933, complaining of weakness and swelling of 
the abdomen. There was nothing of significance in the family history as far as the 
present trouble was concerned. The past history likewise was not remarkable except 
for some cardiac palpitation, dyspncea and weakness, and the fact that her home physician 
had made a diagnosis of anemia, for which condition liver and iron therapy had been 
prescribed with beneficial results. Menstruation began at the age of fifteen years, the 
periods were regular, the flow moderate but usually accompanied by some abdominal 
pain and nausea. There had been one full-term pregnancy five years before. There 
had been no miscarriages. The present illness began in June, 1932, following the de- 
livery of a full-term normal child. During the pregnancy she had noted marked weak- 
ness but felt somewhat better after the confinement. She stated that there was a severe 
post-partum hemorrhage which had necessitated her removal to a hospital for two days. 
Shortly after the birth of the child, the abdomen began to enlarge and nine weeks be- 
fore her entrance to the hospital, it had reached a tremendous size. At this time, on 
account of extreme weakness, she was forced to go to bed and had remained in bed 
ever since. As a result of this enforced bed rest, she observed a slight decrease in the 
size of the abdomen. Along with the abdominal enlargement, there had been some 
nausea and yomiting, but no hematemesis. Likewise, there had been no bloody or 
tarry stools. Since the delivery in June, 1032, there had been no normal menstrual 
periods, but more recently at the time for the period, a few drops of blood appeared, 
and associated with this, there was mild abdominal pain. The date of the last such 
period was December 26, 1932. There was no history of chills, but during the nine 
weeks’ stay in bed, she stated that she had had fever, and during the last two weeks, 
yellowish discoloration of the sclere had been observed. 

Physical Examination.—The patient was a well-developed adult Negress, acutely 
ill, showing marked pallor of the mucous membranes and slight jaundice. Temperature, 
100.2° ; pulse, 84; respiration, 24. Weight, 72.6 kilograms. No important abnormalities 
were found in the head, neck or thorax. The blood-pressure was 122/78. The abdomen 
was moderately and symmetrically enlarged. There was a moderate diastasis of the 
recti muscles and the level of the abdominal wall was about three centimetres above the 
rib margin. The liver, spleen and kidneys could not be palpated. There were no areas 
of tenderness and no tumor masses could be felt. About the umbilicus there was an 
irregular area of bluish-black discoloration (Cullen’s sign). On percussion there was 
some tympany in the upper abdomen. There was definite evidence of a fluid wave 
and slight generalized tenderness. The rectal examination was negative. The pelvic 
examination showed the vaginal outlet to be parous but otherwise normal. The cervix 
was posterior, parous and showed a small bilateral laceration. The fundus of the 
uterus was retrocessed and could not be completely outlined, but gave the impression 
of being normal in size. It was freely movable in the pelvis. The appendages showed 
no thickening or fixation. There was marked pallor of the vaginal mucous membranes, 
and slight evidence of cervicitis. No masses were elicited on bimanual examination and 
there was no appreciable bulging in the posterior cul-de-sac. 

Laboratory Examinations.—Routine blood Kahn test, negative. Urinalysis: catheter 
specimen normal. Blood examination revealed an erythrocyte count of 2.8, a leucocyte 
count of 8,500, and the hemoglobin was 33 per cent. The differential count showed 
polymorphonuclears, 76.5 per cent.; large lymphocytes, 2.5 per cent.; small lymphocytes, 
13.5 per cent.; mononuclears, 7 per cent.; eosinophiles, 0.5 per cent. X-ray examination 
of the chest and abdomen showed essentially healthy lung fields and evidence of en- 
largement of the spleen. 

Course in the Hospital—January 16, 1933, an abdominal paracentesis was done and 
100 cubic centimetres of bloody fluid removed. The patient's condition seemed some- 
what worse and she was transfused, being given 500 cubic centimetres of citrated blood. 
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January 17, in order to facilitate the examination of the abdomen, another paracentesis 
was done, and at this time 10,000 cubic centimetres of the same type of bloody fluid were 
removed. Abdominal examination after this procedure showed no definite masses and 
no cause for the bleeding could be determined. Cytological study of the bloody fluid 
removed from the abdomen was made by Dr. Raphael Isaacs, of the Simpson Memorial 
Institute, who reported as follows: “The fluid from the abdomen shows erythrocytes, 
2.45; leucocytes, 2,700; hemoglobin, 29 per cent. (Sahli). Polymorphonuclears, eosino- 
philes and a few lymphocytes are present. There are a number of peritoneal cells with 


phagocytized leucocytes and pigment granules. Some of these granules are yellowish- 


Fic. 1.—Sketch of omental tumor made at time of operation. 


green (hzemosiderin) but some are large and blue-black (hamosiderin or melanin). Ad- 
ditional studies of the peripheral blood show the platelets to be increased in number, 
the erythrocytes pale and young red blood-cells present in increased numbers, with 
moderate poikilocytosis. Anisocytosis is marked, with a few large red blood-cells, but 
a predominance of small forms. The peripheral blood resembles that in the abdominal 
cavity very closely. The reduction in leucocytes is probably mechanical. Fluid from 
the abdomen after centrifuging is a deep yellow-brown, darker than an “icterus index” 
of 100. Under the circumstances, one would be suspicious of a chorio-epithelioma or 


less likely a melanoma.” This bloody fluid from the abdomen was examined bacterio- 


logically and cultures showed no growth. Guinea-pigs were inoculated and a report 
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rendered March 2, 1933, showed no evidence of tuberculosis at autopsy. The patient's 
condition seemed to be growing worse and an exploratory laparotomy was advised. 
She was again transfused with 500 cubic centimetres of citrated blood. 
Operation—January 18, 1933, under nitrous oxide-oxygen anesthesia, a laparotomy 
was performed by one of us (H.K.R.) using a lower left paramedian incision. The 
peritoneum showed purplish discoloration, and on opening it a large quantity of dark 
bloody fluid escaped. The patient was placed in the Trendelenburg position and the 
pelvis first inspected. The uterus appeared normal and the left tube and ovary were 
normal except for moderate congestion of the tube. On the right side the tube did 
not appear abnormal. The right ovary was enlarged and a small cyst showed evidence 
of recent rupture. This, however, did not seem sufficient to account for the bleeding. 
In the posterior cul-de-sac, rather intimately adherent to the peritoneum, were several 
bits of soft friable tissue suggesting recent blood-clots. These were removed for micro- 
scopical examination. On investigation of the upper abdomen the entire greater omentum 
was found to be bluish-black in color. It appeared somewhat shrunken but was con- 
siderably thickened in the anteroposterior diameter. (Fig. 1.) On its surface were 
many large dilated thin-walled veins and blood-filled cysts, and the impression was gained 
that there had been rupture of some of these veins between the peritoneal coats, so that 


Fie. 2, Fic. 3. 


Fic. 2.—Section stained with hematoxylin and eosin (x 60) showing the characteristic architecture 
of the hemangioma cavernosum. The dilated blood spaces are lined by a single layer of endothelium. 
The walls are thickened by cedema and the formation of myxomatous connective tissue. 

Fic. 3.—Section stained with hematoxylin and eosin (x 200) showing neoplastic proliferation of 
the endothelium in a blood space. Fragmented groups of apparently living cells entirely similar to these 
were found by microscopical examination in the clotted blood removed from the pelvis. 


a hematoma of considerable size had developed within the omentum. The explanation 
for the hemorrhage into the peritoneal cavity was found in a large open vessel on the 
right side from which blood was escaping. The transverse mesocolon showed no obvious 
abnormality. The liver, as well as the stomach, pancreas and kidneys, seemed to be 
quite normal as far as could be ascertained. The spleen was enlarged, hard, and some- 
what irregular. There were grayish areas on the surface suggesting multiple old in- 
farcts. It was freely movable, however. The entire greater omentum was removed 
by controlling the blood-vessels at its attachment to the transverse colon. This was 
a simple procedure as the vessels at its junction with the colon were neither greatly 
dilated nor especially increased in number. After evacua‘iag as much of the fluid 
from the abdominal cavity as was possible, the wound was closed in layers without 
drainage. At the conclusion of the operation, the patient’s condition was only fair and 
she was immediately transfused with 500 cubic centimetres of whole blood. For the 
first three days of her convalescence there were considerable nausea and vomiting and 
fluids were administered intravenously. The day after operation, she was again trans- 
fused with 550 cubic centimetres of blood, and following that her condition gradually 
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improved. On the fourth post-operative day, she was able to take fluids by mouth 
and the blood examination at this time showed the hemoglobin to have risen to 48 
per cent. She was placed on ferrum reductum, .5 gram three times a day. The sutures 
were removed January 25 and the wound was clean and well healed and she was 
afebrile. Her general condition improved quite rapidly and she was discharged from 
the hospital February 3, 1933. The pathological report on the surgical specimen rendered 
by Prof. C. V. Weller was as follows: “Hemangioma cavernosum with areas of atypical 
proliferation probably from the endothelium. This must be considered a malignant 
change. Therefore our diagnosis is hawmangiosarcoma developing in a cavernous 
hemangioma. In view of the rarity of this condition, we are unable to give a prog- 
nosis as to rate of development, but consider the ultimate prognosis poor.” The patient 
returned for a check-up examination April 26, 1933. (Figs. 2 and 3.) At that time 
she was complaining of vaginal bleeding following intercourse, and some frequency 
of urination with bladder pain. The examination showed the wound to be well healed. 
She had gained in weight and there were no remarkable findings on the abdominal 
examination. There was no reaccumulation of ascitic fluid. Pelvic examination showed 
evidence of a moderate cervicitis with bleeding occurring easily on manipulation. The 
fundus could not be definitely outlined and the appendages could not be made out. It 
was thought the bleeding was due to mechanical trauma to the cervix and daily 
astringent douches were advised, with the advice that if this did not correct the con- 
dition, a dilatation and curettage should be done and possibly a conization of the cervix. 

The patient last reported by letter March 11, 1934, that her health was good and 
that she was again pregnant, the expected date of confinement being April 1. 


Comment.—From the histological studies, the original omental lesion in 
this case was presumably a benign hemangioma which had subsequently un- 
dergone sarcomatous degeneration. The bits of tissue removed from the 
cul-de-sac when examined microscopically showed the same type of malignant 
neoplasm as that found in the omentum proper and they were regarded as 
implantation metastases. This instance of an hemangioma of the greater 
omentum was the first of its kind to be observed in the surgical clinic of 
the University Hospital as far as hospital records show, and in the autopsy 
files of the pathological laboratories of the University no record of any 
other such case could be found. 

Review of the Literature—Joachimovits™ accredits the first description of 
this condition to Benivieni, of Florence, in the fifteenth century. In a review 
of the literature, original articles or adequately descriptive citations were 
found for seventy-five undoubted cases of primary malignancy of the omen- 
tum. The diagnosis was confirmed microscopically in all. Of this number, 
seventy were more or less completely described. (Table I.) Cases were dis- 
carded when there was insufficient description, lack of microscopical proof 
(cf. Deshayes,*® Stoneham*™ or when the author himself was not 
sure of the diagnosis (cf. Mandelstamm,*® Chevrier.7® Cases diagnosed as 
primary lymphosarcoma of the omentum were likewise omitted (cf. Capelle,®° 
Chiarleoni.*t (See Table I.) (See Table II.) 

The histological prototypes of the tumors are probably fewer than the 
list of pathological diagnoses seems to indicate. This is due in large measure 
to the fact that the exact classification of several of the groups indicated in 
Table II has been a matter of dispute; their histopathology has been sub- 
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ject to different interpretations from time to time. (Ewing.**) The diagnosis 
of carcinoma was made in many of the earlier cases described. There can 
be little doubt that these were malignant. Their designation as carcinoma 
was probably due in part to the influence of Ribbert’s" conviction that tumors 
arising from entodermal anlagen (including endothelial and mesothelial struc- 
tures) should be called “carcinoma.” 


TABLE II 


Summary of Pathological Diagnoses (75 Cases) 


Sarcoma (round-cell, spindle-cell, and alveolar)............... 33 
Angiosarcoma (perivascular sarcoma and perithelioma)........ 8 


Many pathologists use the terms “angio-endothelioma” and ‘‘angiosar- 
coma” interchangeably. Others employ “angiosarcoma” for neoplasms. in 
which the blood-vessel as a whole is the neoplastic unit, and reserve “en- 
dothelioma” for tumors which are the result of neoplastic proliferation of the 
endothelium alone. Some do not try to differentiate a special “perithelioma,” 
although Ewing believes that certain neoplasms when properly classified as 
perithelioma have some of the characteristics of both angiosarcoma and en- 
dothelioma. 

It is well known that with increasing malignancy, the more differentiated 
angiosarcomata and endotheliomata undergo anaplasia to homologous cellular 
sarcomata. The spindle-cell type is the most frequently encountered, al- 
though in many instances studies of several fields from a given neoplasm will 
show pure round-celled areas. It was further noted that several authors in 
classifying their neoplasms as “spindle-cell” or “round-cell” sarcoma (Table 
II) used descriptive terms strongly suggestive of angiosarcoma or endotheli- 
oma, viz., “large blood spaces lined by radiating bands of neoplastic cells,” 
etc. (cf. Moiroud,** Cobb,®® Conforti.37 It has been observed (Ewing) that 
many angiosarcomata and to a less extent endotheliomata, undergo a mucoid 
degeneration of the vessels, the resulting tumor often being called myxo- 
sarcoma, because the secondary degenerative change has completely destroyed 
the identity of the original neoplasm. 

From the foregoing, it is possible to appreciate the difficulties in attempt- 
ing an exact pathological classification of such a group of neoplasms selected 
from the literature. However, there seems to be a good possibility that many 
of these tumors are closely related as far as histogenesis is concerned. From 
the evidence at hand, we feel that the majority probably had their origin from 
some part of the blood-vessel, either from the wall or the endothelium. With 
this possibility in mind the origin of the fibrosarcomata may also be explained. 
The latter have also been described as arising from benign fibromata. 
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Gross Description—It has been impossible to tabulate the many interest- 
ing observations noted under gross description. Perhaps the most constant 
characteristics have been the extreme vascularity and friability of the tumors. 
Several authors described a “sponge-like” appearance and three noted a sim- 
ilarity to placenta, a comparison made grossly in our own case at the time 
of operation. Patchy necrosis was frequently observed. The size and shape 
of the tumors varied considerably. Many of them were round or oval, others 
were flattened. Several weighed over fifteen pounds. Several were com- 
posed of multilocular cysts. Unilocular cysts were also described, with malig- 
nant degeneration in the walls. In the majority of cystic tumors, the enclosed 
fluid was sanguineous. In nearly all cases showing extension, the process was 
one of implantation metastasis in the peritoneum. Several times there were 
secondaries in the more distant organs of the abdomen and pelvis (liver, 
spleen, bowel, uterus, and ovaries). In three of the cases coming to autopsy, 
metastases were observed in the lungs. (Table III.) 


TABLE III 
The Frequency with Which the Following Symptoms and Signs Occurred in 68 Patients 


Symptoms Physical Examination 

Epigastric or abdominal pain.......... 34. 
Tumor and sense of weight in abdomen. 35 eS eee 23 
Weakness and loss of weight.......... 32 II 
Abdominal distention................ 28 Tumor (not noted by patient)........ 17* 
Nausea with or without vomiting; or 

“indigestion’’ and anorexia......... 22 
“Bladder trouble,” dysuria, frequency, 


*The total number of times that ‘“tumor’’ was found in physical examination was 
17 + 35 = 52. 


In spite of the rarity of the condition, a correct pre-operative diagnosis 
has been made in a few cases. Certain findings should be suggestive. The 
symptoms are usually present less than a year before medical aid is sought, 
and the chief complaints are relatively few in number. The symptoms are 
generally due to pressure or obstruction. On examination, the patient pre- 
sents anemia, loss of weight and weakness (symptoms of malignancy in 
general). Typically a superficial mid-line abdominal tumor is found, which 
the patient has noticed previously. It is dull to percussion and may be smooth 
or nodular, firm or cystic. It is generally non-tender. There is a tympanitic 
superior concave boundary due to the stomach, by which the tumor is sepa- 
rated from liver dullness. Ascites up to ten litres, particularly sanguineous 
fluid, is found in the majority of cases. The tumor is usually movable in all 
directions except caudal and is little influenced by respiratory movements. 
The inferior border is convex and is more movable than the attached upper 
border. The tumor may reach into the pelvis. There is exaggerated tym- 
pany in the flanks from displaced loops of bowel. (Table IIT.) 
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Differential Diagnosis —The superficial mid-line position of an omental 
neoplasm aids in eliminating tumors of the kidney and spleen. Omental 
tumors are generally more movable. Tumors in the liver follow the respira- 
tory movements and continue uninterruptedly with the hepatic dullness. 
Mesenteric tumors are also mid-line in position, somewhat movable and show 
little respiratory motion. However, because of their more posterior posi- 
tion, loops of bowel are pushed anteriorly and the tumor dullness is overlaid 
by tympany. Generally, little ascites is present and there is more frequent 
association with abdominal crises and severe gastro-intestinal disturbances. 

If the omental tumor extends into the pelvis, differentiation from uterine 
or adnexal neoplasms may be necessary. This question often arises because 
of the preponderance of female patients. Here a history of the mode of 
development is important. The former, growing from above downwards, 
presses upon the pelvic viscera. This can often be recognized by bimanual 
examination. Tumors of the adnexa, on the contrary, develop upwards and 
tend to carry the uterus with them. The superior border, concave in omental 
tumors, is often convex in ovarian cysts. 

Intestinal tumors do not generally present a definite mass on examination 
and ascites is much less common. In generalized peritoneal carcinomatosis 
no single tumor can be palpated. The patient is generally much more debili- 
tated. Ascites, while often present, is not as great in amount. 

Summary.—The malignant tumors of the omentum, as a study of the 
literature shows, are far from being of common occurrence. From a review 
of the literature, the reports of seventy-five cases, microscopically verified, 
have been collected and tabulated. An accurate histological classification is 
difficult due to the confusion in terminology which has existed in the minds 
of pathologists in earlier times. Fortunately, in more recent years, some 
unanimity of opinion has been reached with the gradual disappearance of 
such terms as “perithelioma” and “carcinoma,” as applied to this particular 
group of tumors. 

Accurate clinical diagnosis of the condition has seldom been possible as 
in the great majority of cases the true nature of the lesion was disclosed only 
by abdominal section or at necropsy. The earliest symptoms of abdominal 
pain or tumor, coupled with loss of weight and digestive disorders, are so 
common in such a variety of other maladies that suspicion of this unusual 
condition is seldom aroused, and, moreover, the demonstration of an ab- 
dominal tumor or bloody ascites fails to assist materially in making a cor- 
rect diagnosis. Even with the abdomen open, the recognition is not easy 
as well illustrated in our own case in which an early abdominal pregnancy 
seemed to be one of the most plausible explanations of the soft vascular 
spongy mass, which was found incorporated in the omentum and which bore 
a striking resemblance to placenta. 

From a survey of the published end-results, the prognosis is obviously 
poor as the incidence of early recurrence is great. In addition to possessing 
an abundance of blood and lymph channels through which emboli of tumor- 
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cells may pass, the omentum occupying as it does a very free position in the 
centre of the abdominal cavity is unusually well situated for the early dis- 
semination of implantation metastases to distant parts of the peritoneum. In 
addition, the fact that operation has usually been deferred until late in the 
disease has made complete eradication of the lesion practically impossible. 
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CONGENITAL SYPHILITIC OSTEOMYELITIS OF THE 
MANDIBLE * 


A REPORT OF TWO ANALOGOUS CASES IN SISTERS 
By Rosert H. Ivy, M.D., ann Lawrence Curtis, M.D. 


OF PHILADELPHIA, Pa. 


OsTEOMYELITIS of the mandible develops, in the majority of cases, from 
some peridental infection wherein the entire structure of the bone, including 
the bone marrow, becomes involved by direct extension. 

Such diseases as tuberculosis, diabetes, syphilis, the anzemias, leuczemias 
and other dyscrasias, may so lessen the resistance of the mandibular tissues 
by impairment of their blood supply that microorganisms, ordinarily harmless 
saprophytic opportunists, may become apparently pathogenic for some reason 
or other and cause serious bone infections. 


In presenting these two cases of congenital syphilitic osteomyelitis of the mandible, 
coéxisting simultaneously in sisters, we shall make no attempt to fully discuss the 
subjects of either congenital syphilis or osteomyelitis but rather to confine ourselves 
to the more important facts, with occasional comments. 

When we first saw these patients, in the fall of 1927 and the spring of 1928, they 
were white girls of nineteen and twenty-one years of age respectively. Their chief 
complaints were identical—pain and swelling about the lower jaw, and their histories, 
family and past medical, can be considered as one. They were two of a family of six 
children, all having the same mother but different fathers. The first child was a girl 
who developed normally; in 1927 she was thirty-one years old, married, perfectly 
healthy, with three healthy children. We have lost track of her since then. Her father 
died soon after her birth and the mother soon remarried. The other five children 
are the result of this latter union. The first one was a boy, who was very sickly and 
died about a week after birth. The second was a girl, the older of our two patients. 
The third, which followed in one year, was a girl who died very shortly after birth; 
described as “a puny little thing.’ Our second patient foliowed along after another 
year and five years later still another girl was born, who up until the summer of 1931 
had always been perfectly well, and is still, as far as we know. 

We could get no information about husband No. one, excepting that he was 
always well. It was very difficult to get any information from husband No. two 
about himself; he was surly and non-codperative, refused to answer questions bearing 
on a history of syphilis and also refused to have a Wassermann taken. He said there 
had never been anything the matter with him. The mother was, on the other hand, 
very cooperative. She told what she could remember of the infancy and childhood 
of the two girls under our consideration, said she had never been sick and submitted 
to having a Wassermann taken which was negative to all antigens. The infancy and 
early childhood of these girls was apparently devoid of any of the more common early 
manifestations of congenital syphilis. They recalled that they had had a few of 
the customary exanthematous diseases of childhood, the natures of which were more 
or less uncertain to them, and it is of course quite possible that what was thought 
to have been merely one of those maladies that any child is expected to have might 
well have been a secondary stage of congenital syphilis. Aside from that they were 


*Read before the Philadelphia Academy of Surgery, March 5, 1034. 
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strong, well children until twelve years of age. At this age the younger girl broke 
her left tibia while roller skating for seemingly no apparent reason. She did not fall 
until after the fracture. During the next seven years, or up until the time of her 
first visit to us, she had two more spontaneous fractures, one of the right tibia and 
the other of the upper third of the right femur. Rontgenograms at the time of the 
last fracture, about one year before we first saw her, showed extensive osteoporosis 
of the necks and heads of both femora. She likewise had a great deal of pain in 
both of her hips, which caused her to limp for several months. At twelve years of 
age the older sister had the first of two spontaneous fractures, both resulting from 
very insignificant trauma. The first fracture was in the shaft of the left femur, the 
second, nine years later, when she was twenty-one, through the neck of the right 
femur, which followed a period of stiffness and pain in the right hip for several weeks 
and occurred while walking, for no apparent reason. All of these fractures in both 
girls healed slowly, but surely, and their legs eventually assumed normal function. 

We shall consider the histories of the mandibular osteomyelitis independently. 

A. C., the younger of the two sisters, consulted us in August, 1927, at the age 
of nineteen for a severe pain and swelling of the left side of the face centring over 
the body of the mandible. Six months previously she had had a left mandibular molar 
removed and the wound never healed, constantly discharging pus into the mouth. 
Three weeks before she came to us an abscessed left mandibular, first premolar was 
extracted and the wound also failed to heal. Upon examination at her first visit 
there was a considerable area of exposed, eburnated suppurative bone in the left molar 
area and a rOntgenogram of this region revealed an osteomyelitis extending forward 
to, and involving an unerupted premolar, lying horizontally in the lower third of 
the body of the bone. She was a pale, undernourished-looking girl, evidently suffering 
from some systemic disease. The circulation of blood in the extremities was sluggish, 
examination of the heart revealed a pronounced aortic regurgitation, and both tibias 
were bowed with definitely pronounced anterior borders. 

The following day in the hospital, under nitrous oxide anesthesia, an external 
incision was made beneath the lower left border of the mandible, a quantity of pus 
expressed, the unerupted tooth removed and a good deal of disintegrated tissue curetted 
from the bone. Some blood was taken and two days later both Wassermann and 
Kahn reactions were strongly positive. In due course of time the patient was dis- 
charged from the hospital and was under our observation for the next four years 
until the summer of 1931. During this period she lost ground physically and the 
necrosis of her mandible became progressively worse. She took the prescribed mixed 
treatment sporadically but her Wassermann reaction never became negative. The 
osteomyelitis extended to the right side so that the entire body of the mandible became 
involved and the ramus on the left. There were many areas of exposed eburnated 
bone in the mouth which, true to form, did not form sequestra but persisted on and 
on with little structural change. The soft overlying tissues swelled markedly and in 
August, 1931, a complete resection of the mandible was indicated, but her very poor 
general condition precluded such an extensive operation. She then went to live with 
her sister somewhere in the country early in 1932, but we have been unable to locate 
her since that time. 

We first saw the older sister, E. C., in March, 1928, while she was confined in 
the Episcopal Hospital with the latter of her fractures. She complained of severe 
pain about the chin. Two years previously she developed a hard, painful swelling 
beneath the chin and her six mandibular anterior teeth were extracted in an effort to 
alleviate the pain and for apparently no other reason. She obtained no relief and 
the region from which the teeth were removed would not heal. She presented, at 
the first examination, a very tender swollen chin and a mass of dense exposed bone 
within the mouth extending from canine to canine. She weighed 120 pounds and, 
unlike her younger sister, gave the appearance of being a well-nourished, healthy 
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girl, excepting for her jaw. Within the past year she had lost 30 pounds, however. 
Generally speaking, there were no objective signs indicative of syphilitic infection, 
other than the r6ntgenographical findings already described. Her Wassermann had 
been determined and found to be strongly positive and treatment was in progress. A 
wide external incision beneath the chin liberated a quantity of free pus and a few 
small sequestra were also removed. From that time early in 1928, until March, 1931, 
the bone destruction had extended through the entire body and into both rami and 
further external drainage had been necessary on two occasions. 

The tissues overlying the mandible were greatly swollen; within the mouth there 
was a mass of eburnated gray bone extending from angle to angle with severe soft 
tissue ulceration and externally there were three fistule discharging pus. She was, 
moreover, suffering intense pain at the site of the left mental foramen. An injection 
of 1 cubic centimetre of 95 per cent. alcohol at this point gave her relief for two 
weeks but then the pain returned, more severe than ever. ROntgenograms taken at 
this time showed extensive necrosis of the mandible and many areas of proliferative 
changes and new bone formation. The following month, April, 1931, we removed 
the entire mandible, or rather what remained of it, and the patient recovered rapidly. 
The tissues healed within a month, and although the soft tissues naturally retracted 
from lack of bony support, her appearance was not in the least revolting and she 
soon was able to control her tongue and lips and eat soft foods. She put on weight, 
married, went to the country to live, had an apparently perfectly healthy baby and 


was very happy. 

Before concluding we want to differentiate in a very cursory manner the 
more common types of osteomyelitis of the mandible that may be encountered. 
As stated in the opening paragraph of this presentation the most common 
type is that which develops by direct extension from peridental infection. 
This process is usually a purely primary regional affair, there being no defi- 
nite predisposing systemic disease at that time. The bone breaks down rapidly 
and sequestra usually form in from three to six months, during which time 
the repair begins with new bone formation. 

Other types, as diabetic, tuberculous, syphilitic, chemical, dyscrasic, efc., 
are all secondary to systemic affections and occur because of an impaired blood 
supply with consequent lowering of the resistance of the part. 

Diabetic osteomyelitis of the mandible is comparatively rare in these days 
because of the advanced knowledge of the disease and its treatment, and 
is almost invariably preceded by severe ulceration of the soft tissues in the 
mouth, a good warning signal. There is nothing which particularly charac- 
terizes this form of osteomyelitis, which follows the course of the simple 
form with early sequestration and terminates early or late, depending on 
the reaction of the patient to treatment of the diabetes. 

Tuberculous osteomyelitis of the mandible is always secondary to a pri- 
mary focus, usually in the lungs. There is a liquefaction necrosis of the 
bone and consequently this type is characterized by excessive suppuration and 
very little sequestration. This process may continue seemingly ad infinitum 
and since new bone formation to any degree is rather the exception than the 
rule; in our experience the disease is more quickly terminated by resecting 
that portion of the bone and adjacent tissues involved, with subsequent bone 
graft. 

537 


oke 
fall 
her 
ind 
the 
Sis 
In 
of 
he 
ht 
i 
ks 
th 
Tr 
r Ga 
. 
t 
| 


IVY AND CURTIS 


The dyscrasic type, which may develop in severe anzmias, leucemias, 
agranulocytosis, efc., is always secondary to severe soft tissue destruction in 
the mouth and, like the diabetic type, presents nothing out of the ordinary. 

The chemical type can usually be traced to the occupation of the patient 
or to the taking of some form of tonic or medicine, as, for example, radium 
water. We have seen severe necrosis and osteomyelitis of the mandible from 
such a cause. Phosphorus necrosis used to be not uncommon but is a curiosity 
now because of the prohibitive legislation against the use of yellow phosphorus 
in the match industry. The red amorphous phosphorus is non-poisonous. A 
severe mercurial stomatitis may pass into an osteomyelitis. 

The use of radium for therapeutic purposes in or about the mouth, or 
the contact of radio-active salts within the mouth, may also result in an 
osteomyelitis, and in these cases, as in syphilis, there is apt to be a sclerosis 
with very slow sequestrum formation. 

In conclusion, the histories just outlined indicate two cases of congenital 
syphilitic osteomyelitis in sisters. Up to about 1866 but very few cases of 
bone involvement in congenital syphilis were on record. Today, however, 
it is recognized that the bones are most frequently involved in this type of 
infection. 

The absence of well-defined sequestra in the mandible, the sclerosis of 
bone resembling ivory in the mandible, the osteoporosis of the long bones with 
spontaneous fractures, and the extensive necrosis of the mandible with the 
accompanying formation of new bone all go to make up the picture of this 
deplorable condition in these most unfortunate girls. 
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ANTERIOR DISLOCATION OF THE SHOULDER-JOINT BY 
ABDUCTION AND INTERNAL ROTATION 


By Leeman E. Snoparass, M.D. 


OF PHILADELPHIA, Pa. 


Ir 1s the purpose of this paper, first, to record six cases of anterior dis- . 


location of the shoulder produced by indirect violence in a fall on the arm 
when held in internal rotation and abduction; secondly, to emphasize the im- 
portance of Martin’s' observation, that external rotation of the arm is a 
necessary and integral part of complete abduction; and thirdly, to discuss 
the anatomy involved. These observations arise from a study of clinical 
cases treated in the receiving ward of the Episcopal Hospital of Philadelphia ; 
from dissecting-room work on the cadaver, with all muscles removed but 
with the shoulder-joint intact; and from study of the adult healthy subject 
by physical and rontgen examinations. 

(1) In the period from March 15, 1932, to March 26, 1933, there were 
twenty-one cases of anterior dislocation of the shoulder-joint admitted to the 
receiving ward of the Episcopal Hospital. Eight of this number were lost 
to any follow-up investigation. A group of seven patients had no precise 
knowledge of the manner of injury. A group of six patients remained who 
could describe, with fair accuracy, how they had fallen on the hand and fore- 
arm, with the forearm flexed on the arm, and with the hand pointing forward. 
This represents the anatomical position of internal rotation with abduction. 

G. G. Davis,? T. Turner Thomas,’ and A. P. C. Ashhurst,* among others, 
taught that full abduction or hyperabduction is the important factor in pro- 
ducing dislocation of the shoulder. There is little doubt that dislocations may 
be produced by hyperabduction, but it seems very probable that this is not 
the usual course of events. It was considered important in studying these 
patients to observe that in no case was hyperabduction given as a causal factor 
in the injury, despite the fact that such a history was sought after. Absence 
of hyperabduction is not surprising, however, if one bears in mind the func- 
tion of the upper extremity in saving the trunk from injury in falling. Hyper- 
abduction would expose the side of the trunk to severe trauma in a fall, 
whereas ninety degrees or more of abduction places the arm in the direct 
line of force as the trunk approaches the floor or ground, and serves to break 
the force of the impact. The idea that the arm is forced into hyperabduction 
by the body weight after the forearm strikes the ground is illogical. It is 
much more likely that the body rolls anteriorly or posteriorly from the coronal 
plane while suspended on the shoulder-joint, rather than remaining pivoted 
in the coronal plane while the arm goes into complete abduction or hyper- 
abduction. 

(2) The original observation in applied anatomy contributed by Martin! 


539 


qa 


By 
+ 
3 

4 

= 

: — 


LEEMAN E. SNODGRASS 


comes as a pleasant surprise in this day of great advancement, mainly in the 
biological sciences. At one stroke, he has eliminated for the profession the 
troublesome necessity of accepting and teaching that the common anterior 
dislocation of the shoulder is produced by hyperabduction of the arm in a 
fall; a most unnatural position for a falling individual to assume. He has 
shown that external rotation of the arm is an integral part of full abduction; 
i.e., that the arm cannot be abducted from the body to much more than a right 
angle if the arm is held in internal rotation. If abduction is forced and in- 
ternal rotation maintained, as in a fall on the arm, a tear in the capsule results, 
and dislocation follows. 

Unfortunately, Martin did not include a study of the scapular movements 
in his work, and therefore gave the following explanation of limitation in 
abduction when combined with internal rotation: ‘‘The reason for this limita- 
tion of abduction is that, by keeping the forearm pointing forwards while 
the elbow-joint is flexed to a right angle, we have stopped, or at least largely 
diminished, the lateral rotation of the humerus.” From anatomical observa- 
tions recorded in the third portion of this communication, ihe singular fact 
stands out, that the actual cause for limitation of abduction when the arm is 
held in internal rotation is inherent in the structure of the joint. The text- 
books of anatomy offer us scant aid here, but if one proceeds directly to the 
cadaver, he will find that internal rotation is the one position of the arm in 
which the scapula cannot be rotated forward, and so cannot fully abduct and 
elevate the arm. 

In describing an experiment to demonstrate the torsion of certain muscles 
about the shoulder-joint, Martin wrote: “Suspended by one arm the body will 
not come to rest till it has rotated round the humerus so as to undo the 
lateral rotation of this bone and the torsion of these muscles.” This is un- 
doubtedly true, but such an experiment does not take account of rotation of 
the arm around the head of the radius, which is not within the scope of 
this paper. 

(3) The text-books of anatomy are accurate in their range of discussion 
with the exception of one point, which seems to have been passed along 
through several editions of different texts. This item, in reference to the 
part played by atmospheric pressure in maintaining the integrity of the 
shoulder-joint, is mentioned in at least four different texts.5.® 78 There is 
evidence at hand, in the flail shoulder of old infantile paralysis patients, to 
throw great doubt on the importance of atmospheric pressure as an adjunct 
in preserving the integrity of the shoulder-joint. It is not uncommon to see 
such patients with inferior dislocation of the head of the humerus to the 
distance of an inch or more. In our present state of knowledge, we recognize 
no factors in the development and convalescence from infantile paralysis 
which could change the atmospheric pressure in a joint. 

One other observation may be made in infantile paralysis patients which 
aids us in understanding normal movement in this joint. In the study of 
patients with flail shoulders recently convalesced from the acute disease, 
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with all muscle tenderness gone, but before great relaxation of the structures 
about the joint has taken place, one may note that the limits of rotation move- 
ments in the arm are approximately the same as normal. This indicates that 
the joint capsule alone is responsible for limitation of movement in this joint, 
which is in direct support of the statement in Piersol’s Human Anatomy, 
1907, page 278: “The primary office of the capsular ligament in this joint 
is not to maintain apposition, but to limit movement.” This is not in harmony 
with the statement in Gray’s Anatomy, 20th Ed., page 320, referred to above, 
which states: “The movements of the joint, therefore, are not regulated by 
the capsule so much as by the surrounding muscles and by the pressure of the 
atmosphere, etc.” The muscles, which are of paramount importance in main- 
taining the integrity of this joint, are undoubtedly kept within normal limits 
of contraction relative to the maximum safe torsion of the capsule, by reflex 
impulses arising from sensory and propioceptive endings in the capsule.* 

To prevent ambiguity in the remaining portion of this paper, the follow- 
ing statements are in order: Flexion is defined as elevation of the arm to a 
position over the head through an anterior arc; abduction of the arm to the 
same final position through a lateral arc. The axis of rotation of the humerus 
is accepted as being around a line drawn from the centre of the head through 
the capitulum. (Quain.) Clockwise rotation of the humerus is held to be 
identical with internal rotation and counter-clockwise motion with external 
rotation. All observations were made with the forearm flexed at a ninety- 
degree angle with the arm, thereby forestalling doubt as to the amount of 
rotation of the humerus present in any given position. All observations were 
made with both arms in the same position to prevent tilting of the thorax. 
It is worthy of note, although perhaps of only academic importance, that while 
internal and external rotations are clockwise and counter-clockwise respec- 
tively, over the head as in other positions, the direction of rotation when the 
arm is at the side hanging down is the reverse of the direction of rotation 
when the arm is overhead. 

In the healthy adult, stripped to the waist, arm hanging at the side of the 
body, with the forearm flexed at a right angle on the arm, it is recognized 
at the outset that the arm hangs in the outer limit of external rotation, because 
the forearm, which is pointing forward, cannot be rotated outward. Internal 
rotation is free, however, and the forearm can be placed behind the back, 
producing a winging of the scapula. On the cadaver with the arm at the 
side, in forced external rotation, the anterior fibres of the capsule are tight 
and the posterior fibres relaxed. In full internal rotation, the antero-medial 
fibres are relaxed and the postero-lateral fibres are tight. It was observed 
that forced external rotation with the arm at the side forced the scapula against 
the posterior thoracic wall, and forced internal rotation displaced the scapula 
posteriorly away from the posterior thoracic wall. 

If the arm be moved laterally into ninety degrees abduction from the 


* Study is under way at the present time on autopsy specimens, seeking to determine 
the different types of nerve endings present in the capsule of this joint. 
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body, all the while keeping the forearm flexed at a right angle on the arm, it 
will be found that the arm is in the outer limit of internal rotation. This is 
shown by the fact that full external rotation of the arm can now be obtained 
with the hand and forearm pointing upward. In moving the arm from the 
side in abduction to a position of ninety degrees abduction, we have obtained 
an apparent internal rotation of the humerus, although in reality the humerus 
has not rotated. This is demonstrated by the fact that the flexed forearm 
points straight forward in both positions. On the cadaver with the arm at 
ninety degrees abduction, in either full external or internal rotation, torsion 
of the capsule is observed. It is true, on the cadaver as in the living, that the 
arm cannot be further abducted to over the head, unless external rotation 
takes place. 

With the arm at ninety degrees abduction to the body, in internal rotation, 
the scapula is held posteriorly by torsion of the capsule. In forced internal 
rotation in this position, the scapula can be made to leave the posterior thoracic 
wall and move posteriorly and somewhat medially. This posterior move- 
ment of the scapula is directly opposite to the well-known and _ necessary 
anterior movement of the scapula in placing the arm over the head. In short, 
with the arm in ninety degrees abduction, the muscles of internal rotation of 
the arm become the direct antagonists of the muscles which rotate the scapula 
forward, upward and outward. On the other hand, if full external rotation 
is produced while the arm is in ninety degrees abduction, the scapula is seen to 
move forward, which is its normal direction in overhead abduction of the arm. 

If we move the arm to a position directly in front of the body (ninety 
degrees flexion), and produce full external rotation, we can elevate the arm 
over the head to a point approximately midway between ninety degrees flexion 
and the full overhead position. At this midway point, some internal rotation 
must take place to permit the arm to be placed in the full overhead position. 
But if the arm be placed in full internal rotation at ninety degrees flexion in 
front of the body, it is found that the arm can be fully elevated over the head 
with no further rotation. Internal rotation, then, is the only position in which 
the arm can be carried from the side of the body to an overhead position 
without further rotational movement, and this is possible only in flexion. On 
the cadaver and in the living, it was noted that with the arm flexed at ninety 
degrees in front of the body, forced external rotation moved the scapula in- 
ward and backward, and forced internal rotation moved the scapula outward 
and forward. From the foregoing, it seems clear that in all forced rotations 
of the arm, either external or internal, and with the arm in ninety degrees ab- 
duction or ninety degrees flexion, the only movement which is completely 
antagonistic to the forward rotation of the scapula is the position of internal 
rotation in ninety degrees abduction. 

‘It is a recognized observation that the scapula begins to move forward at 
about seventy degrees abduction of the arm from the body. This forward 
movement of the scapula accounts for the apparent internal rotation of the 
humerus in abduction of the arm to ninety degrees.. In ninety degrees flexion 
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of the arm, this forward movement of the scapula is not noticeable on the 
limits of rotation, because the forward scapular movement is in the long axis 
of the flexed humerus and not at an approximate right angle to it as in abduc- 
tion. Above ninety degrees flexion, however, the effect of the forward and 
lateral movement of the scapula becomes noticeable, demonstrated by the in- 
ternal rotation necessary to place the arm in the overhead position, from the 
position of full external rotation and ninety degrees flexion. 

From observations on the cadaver, it is possible to state that the scapula 
may be made to move with the army at a much smaller angle to the side of the 
body than the usual sixty or seventy degrees, by placing the arm in full ex- 
ternal or internal rotation in either flexion or abduction. Torsion of the cap- 
sule produced by full internal or external rotation locks the scapula on the 
head of the humerus early in its excursion. This may explain some of the 
conflicting reports in the literature regarding the exact angle at which the 
scapula begins to move in elevation of the arm. 

Rontgenograms of the shoulders of the living subject while suspended 
from an overhead bar, first by one hand, and then by both hands, showed 
nothing unusual. While studying the anatomy of the shoulder-joint, it was 
interesting to observe, in passing, how the small amount of pure rotation at 
the sternal end of the clavicle was magnified at the acromial end by the “S” 
shape of the bone. 
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CAROTID-JUGULAR ANASTOMOSIS 
ITS AFFECT UPON THE SYSTEMIC BLOOD-PRESSURE OF THE DOG 


By Natuan Wrnstow, M.D., anp M.D. 


or Ba.trmore, Mp. 


FROM THE DEPARTMENT OF SURGERY OF THE UNIVERSITY OF MARYLAND 


Bascock,! in 1926, performed an end-to-end carotid-jugular anastomosis 
for the relief of an aortic aneurism ina man. The remarkable recovery of the 
patient justified the operation; but no measurements of local changes in the 
blood-pressure and fluid flow nor of similar intracardiac changes were made. 
In order to test the validity of Babcock’s theory concerning the hydrodynamic 
principles involved, we repeated the operation on ten large dogs. Pre-operative 
and post-operative manometric measurements were made of the carotid, aortic 
and femoral blood-pressures, likewise electrocardiographical and radiographical 
records along with post-mortal studies. 


The carotid-jugular anastomosis was made according to the following technic: The 
common carotid artery and the external jugular vein were isolated in their course and 
were temporarily occluded on their cardiac side with serrefines. They were then tied 
distally and were divided between the clamps and the ligatures. Next, the tunica adventitia 
was stripped from their proximal ends and three tension sutures were introduced through 
the walls of the artery and vein at equidistant points in their circumference. The anas- 
tomosis was then completed by a continuous through-and-through stitch of fine silk im- 
pregnated with sterile vaseline. Rather active bleeding always occurred from the suture- 
holes, but this was easily controlled by hot, wet compresses. 

The arch of the aorta was exposed by the mediastinal approach devised by Horine? 

The mercury manometer was used to measure the pressures. Connection of the appa- 
ratus with the lumen of the vessel under investigation was established by a large bore 
needle attached to a rubber tube. The vessels with the exception of the descending aorta 
were exposed in their course. The latter artery was reached through the abdominal aorta. 


A consideration of the evidence presented in the accompanying table reveals 
that a carotid-jugular anastomosis exerts a profound influence on the cardio- 
vascular system of the dog. For instance, it will be noticed that there is an 
appreciable drop in the pressure of the general arterial system. In the common 
carotid artery, the fall was as much as twenty-eight millimetres of mercury in 
one case and was never less than eighteen millimetres. In three of the experi- 
ments, the pressure in the arch of the aorta averaged twenty-three millimetres 
of mercury less after the switching of the circulation than before the making 
of the anastomosis. On the other hand, the pressure in the external jugular 
vein, which normally registers a slightly positive pressure, rose to as high as 
forty-six millimetres of mercury and never fell below sixteen millimetres. 

When the anastomotic opening in dog No. 10 was closed by pinching the 
artery between the fingers, the pressure in the common carotid artery rose from 
94 to 102 and in the arch of the aorta from 106 to 110 millimetres of mercury: 
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Blood- 
pressure 
Before 
Anastomosis 


Blood-pressure After 


TABULATED RESULTS OF EXPERIMENTS 


Anastomosis 


Open 


Closed 


Remarks 


Wound reopened ten days later, anastomosis functioning; died, 2/26/27; 
right auricle and ventricle somewhat dilated with associated hypertrophy 
of their musculature. 

Died 4/2/27; right auricle twice size of left. 

3/17/27, electrocardiogram showed right-sided preponderance; X-ray re- 
vealed post-operative enlargement of right heart; 3/18/27, bruit present at 
site of anastomosis; fall of 26 points in common carotid artery. 


Electrocardiogram, 2/10/28, showed great right-sided preponderance; au- 
topsy, 2/28/28, right side of heart dilated, anastomosis obliterated; fall of 
22 points in common carotid artery. 

Electrocardiogram, 1/22/29, showed right-sided preponderance and 1/24/29, 
X-ray some enlargement of right heart; fall of 24 points in common carotid 
artery. 

Died, 3/16/29; scratched wound open; pulled vessels apart; bled to death; 
fall of 18 points in common carotid artery. 
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Fall of 24 points in arch of aorta and of 22 points in common carotid artery. 


Died, 5/20/30, of an operation for classroom instruction. Fall of 20 points 
in common carotid artery. Autopsy revealed a patent but rapidly closing 
anastomosis; and right side of the heart much hypertrophied. 

The closed records were obtained by pinching off the anastomosis through 
the skin. 


Dog alive 5/5/30; fall of 24 points in arch of aorta and of 28 points in com- 
mon carotid artery. 


Three separate readings; needle withdrawn and reintroduced each time; dog 
alive and anastomosis functioning on 5/5/30. Fall of 22 points in arch of 
aorta and of 30 points in common carotid artery. The closed readings were 
obtained by pinching off the anastomosis in situ. 
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but in neither instance did it reach as high a level as prior to the inauguration 
of the anastomosis. Likewise in dog No. 8, if the new channel were occluded, 
there was a rise in the pressure of the common carotid artery from 120 to 134 
millimetres of mercury. Here, again, the pressure did not reach that registered 
in this vessel prior to the shunting of the blood-stream. At later dates, the 
pressure of the left common ¢arotid artery and of the descending aorta were 
obtained from the same dog, with the anastomosis open and closed, with a rise 
from 122 to 134 and from 124 to 134 millimetres of mercury respectively. On 
these occasions, the occlusion of the current was accomplished by pinching the 
vessel subcutaneously at the site of the anastomosis. In dog No. 3, there was a 
fall in the pressure of the femoral artery from 154 millimetres of mercury 
before the anastomosis to 132 millimetres after the switching of the current. 
These variations in pressure we interpreted as being associated with the change 
in the course of the vascular stream. 

No studies were made of the intra-auricular or of the intra-ventricular 
pressure, nor of the pressure in the pulmonary vessels; but judging from the 
radiographical, electrocardiographical and necropsy findings, viz., an enlarge- 
ment of the cardiac shadow, a right-sided predominance and a hypertrophy 
of the right auricle and of the corresponding ventricle, it would appear that the 
operation was accompanied by an increased pressure in the chambers on the 
right side of the heart. 

These experiments clearly demonstrate that a fall occurs in the systemic 
blood-pressure after a carotid-jugular anastomosis, but in the dog they also 
show a coincident right-sided hypertrophy.of the heart. The operation is easy 
to perform and is apparently without danger, as no operative death occurred in 
the series. One dog lived four months and died following an operation for 
classroom instruction. Autopsy revealed that the anastomosis had remained 
patent, but was rapidly closing, and that the right side of the heart was much 
hypertrophied. In no other animal did the opening persist for a period longer 
than two months. None of the dogs exhibited the slightest indication of 
cerebral disturbance, or developed any signs of cardiac or respiratory embarrass- 
ment in spite of rontgenographical, electrocardiographical and post-mortal evi- 
dence of damaged right cardiac chambers. This freedom from distress, how- 
ever, may be accounted for, to some extent at least, by the fact that these dogs 
were kept caged and thus had no opportunity to run or to exercise even 
moderately. 

In this paper, we have furnished an analysis of the data obtained from 
experiments on the dog, but, not having had any clinical experience with the 
operation, we have refrained from a discussion of its influence upon aneurism 
of the thoracic aorta. We realize that the results of the experimental laboratory 
are not always in complete harmony with those of the operating amphitheatre. 
After all, the best guide to the usefulness of a new procedure is its successful 
application to the relief of the infirmities of man. Inasmuch as the methods, 
heretofore, applied to the treatment of aneurism in this situation hold out no 
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hope of cure, we feel that carotid-jugular anastomosis is worthy of further 
experimental and clinical study. 
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TRANSACTIONS 


OF THE 


PHILADELPHIA ACADEMY OF SURGERY 


STATED MEETING HELD MARCH 5, 1934 


The President, Dk. Water E. in the Chair, 
Catvin M. Smytu, Jr., M.D., Recorder 


EXPERIENCE WITH NEWER PROCEDURES IN CLEFT PALATE SUR- 
GERY WITH SPECIAL REFERENCE TO THE VEAU 
AND DORRANCE TECHNIC 
Drs. Ropert H. Ivy and LawrENcE Curtis read a paper with the above 
title for which see page 502. 


Dr. Warr_EN B. Davis said that in cleft palate surgery one endeavors to 
obtain the best possible length of the palate and the least possible scar tissue 
formation. In his own cases, however, the most satisfactory results have been 
obtained by the use of osteoplastic flaps. This technic may be more difficult 
to master, but the method also has definite advantages. Having bone in the 
flaps prevents some of the contraction by acting as a splint, and also by this 
method the raw surface on the superior part of the flap is minimized. The 
“push-back”’ operation has definite value in selected cases with short palates. 
He has used it in eleven cases and has secured improvement in speech in 
every case. It has not been used in any cases so young as those shown by 
Doctor Ivy. 


CONGENITAL SYPHILITIC OSTEOMYELITIS OF THE MANDIBLE 


Drs. Ropert H. Ivy and LAwreNcE Curtis read a paper with the above 
title for which see page 535. 


ADVANTAGES OF PRE-OPERATIVE X-RAY IN KIDNEY 
TUMORS IN CHILDREN 

Dr. ALEXANDER RANDALL read a paper with the above title for which see 
page 462. 

Dr. AtBert E. Borne remarked that the changes which occur in the 
mixed tumors of the kidney after Rontgen therapy are very evident when the 
microscopical sections are compared with radiated tumors. Although muscle 
cartilage and bone tissues may be found in sections of mixed tumors, the small 
round cells and cuboidal or low columnar are by far the prevailing types. 

These studies show first that Rontgen therapy of mixed tumors of the 
kidney affects the embryonal small round cells and causes a fibrous displace- 
ment; second, the therapy has little or no effect upon the epithelial cells; and 
third, the therapy reduces the size and destroys most of the malignant nature 
but not sufficiently to disregard removal. 

548 


: 
4 
. 
; 
EF 


ve 


ADVANTAGES OF PRE-OPERATIVE X-RAY IN KIDNEY TUMORS 


Dr. E. P. PENpbERGRAss said that embryonal tumors as well as tumors 
composed of rapidly growing cells are sensitive to radiotherapy. Stewart de- 
fines radiosensitivity as that combination of circumstances resident in the 
tumor or the host which permits marked or total local tumor regression under 
doses of radiation sufficiently small to preserve the integrity of the tissues of 


t 


the host. | 
Desjardins states that susceptibility of tumors to irradiation agrees closely 


with the radiosensitiveness of normal cells of the same kind from which the 
tumors are derived. However, we know that morphology is not completely 
adequate for estimation of radiosensitivity. The general condition of the 
patient and his constitution also modify the effect of irradiation. Anzmic 
and cachectic individuals respond poorly to radiotherapy. There are probably 
hereditary, constitutional and nutritional influences that alter the response to 
irradiation in different patients afflicted with the same morphological type of 
tumor. 

(1) Pre-operative Irradiation—This should be adequate and should in- 
clude the body from the neck to the tuber ischii. 

The reasons for this are: 

(a) Embryonal mixed tumors of the kidney are very susceptible to irra- 
diation. They are reduced in size, thereby facilitating the operative procedure. 

(b) General irradiation, in addition, may exert a favorable influence on 
the nutrition and metabolism as a whole, and reduce the deleterious effects of 
the tumor and thereby increase the resistance of the body against the tumor. 

(c) Experiments and experience have show that general irradiation will 
render the soil unfertile for metastasis. 

Russ, in the British Journal of Radiology in 1927, showed in the experi- 
mental animal that if one took a dumb-bell-shaped area and irradiated a por- 
tion of the area and then injected a malignant tumor, the growth would not 
grow in the irradiated portion. 

Wood has shown that transplantable tumors will have a very small per- 
centage of takes in the irradiated rats. . 

(d) At present, according to Ewing, the impression is that the operative 
removal of a primary tumor releases growth restraints about metastatic 
nodules which may appear in explosive form after operation. He therefore 
recommends pre-operative radiation. 

A logical question after hearing what I have just said would be, if irradia- 
tion does all one says it will do, why subject the patient to operation? Our 
answer would be that we cannot give the patient sufficient irradiation to kill 
all of the tumor cells because some are embryonal, others more adult in size. 
Some cells are more radioresistant and quickly become Rontgen or radium 
fast. 

(e) Careful watch should be kept upon the weight curve and weekly blood 
counts of the patients during Rontgen therapy. Too much irradiation may 
defeat the purpose for which it is given. An increasing weight curve and a 
white leucocyte count that does not fall below 2-4000 cells per cubic centi- 
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metre is a safe limit. There is a feeling among many that too much Réntgen 
therapy may remove or destroy the physiological processes that produce 
growth-restraining influences. In this connection, it may be said that irradia- 
tion does not stimulate or cause the growth to spread, but if improperly given, 
the growth restraining mechanism may be destroyed, and thereby allow the 
growth to grow as if it were stimulated. 

The choice of time of operation is still a moot point. In one of Doctor 
Randall’s patients, there was no delay in healing when operation was per- 
formed four weeks after irradiation. My choice would be at eight weeks, 
because at that time the reaction has disappeared. Ewing prefers twelve 
weeks. 

(2) Post-operative Irradiation—This should not be given routinely be- 
cause the tissues develop an immunity to radiotherapy, and it should therefore 
be preserved for such time when the patient develops a recurrence. Further- 
more, as indicated above, general irradiation will lower the blood count and 
lessen the patient’s resistance to any infection. The patient should have fre- 
quent Rontgen examinations of the chest because that will show whether there 
is metastasis to the liver or lungs which are the places in which they most 
frequently occur. 

In regard to the reported cases, I am sure that the first one was inade- 
quately treated, as only the local lesion received therapy and that was less 
than we would give today. 

The second case was overirradiated. She became anemic and as reported 
could not resist an ordinary bronchopneumonia. 

It will be interesting to watch the last case because we feel the irradiation 
here was given under ideal circumstances. 

In closing, I wish to thank you for the opportunity of listening to and 
discussing Doctor Randall’s most interesting presentation. 


PERFORATED PEPTIC ULCER OF MECKEL’S DIVERTICULUM 


Dr. S. DANA WEEDER reported the case of a female child, aged nine 
months, admitted because of hemorrhage on June 1, July 13 and September 
27, 1932. On each occasion the physical examination disclosed nothing sig- 
nificant, the temperature was normal, X-ray examination was negative except 
for some slight persistence of barium in the cecum which emptied after forty- 
eight hours and a blood count ranging at first examination from hemoglobin 
40 per cent., erythrocytes 2,670,000 to 20 per cent. hemoglobin, 1,590,000 
erythrocytes. She received a transfusion of whole blood by the direct method 
of 100 cubic centimetres on the first admission; two transfusions by the same 
method, 70 cubic centimetres and 100 cubic centimetres on the second admis- 
sion; one transfusior of 80 cubic centimetres on the third admission. One 
week later she was admitted because of what appeared to be abdominal dis- 
comfort. She was awakened early in the morning apparently with abdominal 
pain. The legs were drawn up and the respirations were of the grunting type. 
The temperature was 100.4° by rectum and there was slight resistance in the 
lower right abdomen near the umbilicus. Peristalsis was diminished. <A di- 
agnosis of perforated peptic ulcer of Meckel’s diverticulum was made and 
the abdomen opened through a right rectus incision. On opening the peri- 
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toneum a small amount of thin, somewhat milky fluid escaped. A mass was 
fixed to the lower end of the ileum which proved to be a Meckel’s diverticulum 
folded over a perforation at its base sealed over with fibrinous exudate. The 
base of the diverticulum was near the attachment of the mesentery and it 
was there that perforation had occurred. A wide excision of the ulcer- 
bearing area and diverticulum was made. The opening in the bowel was 
closed in the long axis and the abdomen closed without drainage. Eighty cubic 
centimetres of blood were given by way of the longitudinal sinus through the 
anterior fontanelle. The child made an uneventful recovery and when last 
seen four months after operation had had no hemorrhage from the bowel, 
constipation or other symptoms referable to the abdomen. 

The microscopical examination showed the presence of both gastric mucosa 
and pancreatic tissue in the diverticulum. 

Doctor Weeder remarked that Meckel in 1809 first described that remnant 
of the omphalomesenteric duct attached to the ileum which he called a diverti- 
culum and since that time has borne his name. 

The omphalomesenteric or vitelline duct connects the vitelline sac with the 
primitive gut tract passing through the umbilicus in company with the allan- 
toic stalk. By the sixth week of fcetal life it becomes nothing but a small 
patulous cord which by birth should entirely disappear. Faulty obliteration 
results in various abnormal remnants, in 6.3 per cent. an umbilical fistula, in 
10 per cent. a partially obliterated cord attached to the umbilicus and the tip 
of a diverticulum and in 82.5 per cent. the typical diverticulum given off from 
the antimesenteric surface of the ileum. It is in this type that peptic ulcer 
most commonly occurs. In the remainder of cases we find the giant diverti- 
cula and umbilical polyps. We find Meckel’s diverticula in 2.5 per cent. of 
humans predominating in the proportion of two to one in the male. Shaetz in 
1925 studied in serial section thirty cases and found 16 per cent. contained 
gastric mucosa, two cases both gastric and pancreatic tissue, one with pan- 
creatic tissue, one with carcinoid mucosa and one of doubtful heteroplasia. 
His figures show gastric mucosa alone or in company with pancreatic tissue 
in 23.3 per cent. of cases. This figure, probably low as other cases of typical 
history and operative findings without a careful microscopical examination, 
would with a more careful study have shown gastric mucosa. 

The pathological changes which may occur are characteristic of those in 
the same type of tissue found elsewhere. We find, therefore, inflammatory 
processes analogous to those of appendicitis ranging from simple inflamma- 
tion to gangrene and perforation. If gastric mucosa be present we may have 
those pathological processes as occur in gastric mucosa elsewhere, namely, 
ulcer, hemorrhage, perforation and carcinoma. Lindau and Wulff believe 
that they have demonstrated an ulcer gastritis in Meckel’s diverticulum with 
gastric mucosa similar to those changes in ulcer of the stomach and duodenum 
which they have described. This suggests that a wide dissection of the ulcer- 
bearing area is of equal importance in peptic ulcer of Meckel’s diverticulum 
as in excision of ulcers of the stomach, duodenum or jejunum. The behavior 
of these peptic ulcers of Meckel’s diverticulum are in every way comparable 
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to the behavior of peptic ulcer in other parts of the gastro-intestinal tract 
producing hemorrhage, perforation and digestive disturbances. Deetz in 
1907 was the first to suggest the peptic nature of an ulcer of Meckel’s diverti- 
culum although Gillman in 1881 first observed aberrant gastric mucosa in the 
remnant of the omphalomesenteric duct which he reported as a “Congenital 
Prolapse of Gastric Mucosa through the Umbilical Ring.” 

One case of healed peptic ulcer of Meckel’s diverticulum has been re- 
ported occurring in a woman forty-one years old with a history of digestive 
disturbances for twenty-four years and bleeding from the bowel for ten 
years. Malignant changes, both carcinoma and sarcoma, have been reported 
by a number of writers. Fried first reported a leiomyosarcoma of Meckel’s 
diverticulum in 1902. Since then Kauffman in 1911 reported a case of 
spindel-cell sarcoma in a woman seventy-two years old and in the same year 
Tschinkinowerow a_ spindle-cell sarcoma in a woman sixty-two years. 
Haessner reported in 1913 a spindle-cell sarcoma in advanced degeneration. 
Symmers in 1919 reported a leiomyosarcoma in a male aged twenty-two years 
and Crile in 1925 a spindel-cell sarcoma in a woman aged forty-one years. 
Methews in 1925 removed a sarcoma with extensive pelvic involvement five 
years later. Hicks and Kadinsky were the first to report a case of carcinoid 
tumor in 1922. Stewart and Taylor reported another in 1926 and Michell 
and Bell a true deno-carcinoma in a male aged sixty-seven years in January, 
1932. Coley described a case of Meckel’s diverticulum complicated by 
tuberculosis. 

Much has been written on the symptomatology. Those cases with inflam- 
matory processes and even those of peptic ulcer and perforation have been 
usually diagnosed as appendicitis. Acute obstructive signs may be added. 
The outstanding symptom of those with peptic ulcer in the reported cases is 
hemorrhage from the bowel as it was in foregoing instances. Frequently it 
is the only symptom. Callender in 1911 was the first to demonstrate that the 
bleeding arose from an ulcer of Meckel’s diverticulum. Pain if present is of 
a vague character and may be post-prandial. Later signs of perforation with 
rapidly developing peritonitis may follow. In the cases with malignancy, 
chronic obstructive signs may be added to the picture. Since 1927, of the re- 
ported cases of Meckel’s diverticulum with peptic ulcer, only four have been 
diagnosed pre-operatively. This report increases the number to five. 

As to treatment, the study of thirty-three cases made recently by Mason 
and Graham is very illuminating. Five cases were treated medically with a 
mortality of 100 per cent. Of fourteen cases with perforated ulcers treated 
surgically there was a mortality of 42.86 per cent. ; of thirteen non-perforated 
ulcers surgically treated there was no mortality. There is undoubtedly an in- 
creasing interest in the subject as from 1903 to 1922 seven cases of hemor- 
rhage from Meckel’s diverticulum were reported while since 1924 twenty-six 
cases have been reported. In this case, hemorrhage was the outstanding 
feature occurring intermittently for four months before operation. 
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Dr. WALTER EstELL Lee remarked that the literature in the last four or 
five years has been replete with discussion of intestinal hemorrhage arising 
from gastric mucosa in Meckel’s diverticulum. Pediatricians at the present 
by a number of writers. Fried first report a leiomyosarcoma of Meckel’s 
time are very enthusiastic about this possibility and are constantly on the alert 
for it. Doctor Lee thought he had three cases in the last year at the Children’s 
Hospital. In each one there was a history of a hemorrhage from the bowel 
followed by symptoms of an acute abdominal catastrophe. Pre-operatively, 
elongated tumors were palpable through the abdominal wall in each case. At 
operation a Meckel’s diverticulum was found in each case, but the Meckel’s 
diverticulum was the cause of an intussusception and the intestinal hemor- 
rhage was the result of the intussusception. Gastric mucosa was not found 
in any of the three diverticula that were removed. 


ISOLATED RADIAL DISLOCATION OF CARPAL SCAPHOID 


Dr. B. FRANKLIN Buzsy reported the case of a physician, aged forty- 
seven years, who was driving his car when it had a collision with another on 
July 7, 1933, in which he sustained an injury to his left wrist apparently when 
the steering wheel turned suddenly in his hand, forcibly deviating the hand 
ulnaward in mid-flexion and extension. 

He was taken to the Underwood Hospital at once where an X-ray showed 
complete dislocation and rotation of the scaphoid to the radial side of the 
wrist with a displacement to the ulnar side of the semilunar bone which still 
articulated without rotation with the radius. However, the ligamentous struc- 
tures between the third and fourth metacarpals must also have been ruptured 
because the first, second and third metacarpal bases were shown to be cen- 
trally displaced three-sixteenths of an inch. Three attempts were made at 
reduction, two under an anesthetic, before the reporter saw him on July Io, 
1933. Then again under nitrous oxide closed reduction was attempted, this 
time successfully, by strong traction on the index and middle fingers to over- 
come the central displacement of these structures and to widen the radio- 
metacarpal space, with strong ulnar deflection of the hand for the same reason, 
and with digital pressure on the dislocated scaphoid. The bone returned to 
its normal position with a loud snap. Following this manipulation the entire 
carpal area was manually molded and forcible hyperextension with digital 
pressure over the flexor aspect in the region of the scaphoid and semilunar. 
This was again accompanied by an audible snap following which the wrist 
appeared normal in shape and guardedly showed full range of passive motion. 
A split case was applied which on July 12, 1933, was replaced by a plaster 
cock-up splint which was kept on for one month when passive motion was 
about half normal in all directions but painful if forced beyond these limits. 

Physiotherapy was begun on the twelfth day and kept up until two months 
after injury when he lacked twenty degrees of full flexion and thirty-five 
degrees of extension both actively and passively. Swelling was still present 
over the carpometacarpal joint. His grip was good and he was driving his 
own car and had resumed the full practice of medicine. However, there was 
appearing at this time some atrophy of the thenar eminence without any other 
symptoms referable to the thumb. 

At present, eight months after his accident, there is pain on certain move- 
ments in rotation of the wrist, but no aching on weather changes. The part 
does not seem weaker than its fellow and there has been no progress in the 
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atrophy about the thenar eminence, instead, the 
appeared. His grip is normal. He has full flexio 
ten degrees of being normal. There is no thickeni 
wrist and an X-ray taken February 23, 1934 shows no death 
bones nor signs of arthritis, in fact it appears like the X-ray of a 


Fic. 1.—(Case I.) Upper A.-P. view showing central displacement of first, second, and 
third metacarpals, mesial displacement of semilunar and dislocation of scaphoid. Lower prints 
showing replacement of bones. 
All authorities agree that isolated dislocations of the carpal scaphoid with- 
out fracture or dislocation of associated carpals or fracture of the radial or 


ulnar styloid are exceedingly rare and when they do occur they are all dorsal 
in direction. 


This case brings out several pertinent facts: 
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PALMAR CARPO-METACARPAL DISLOCATION 


(1) The occurrence of an isolated dislocation of the carpal scaphoid, not 
dorsally but radially and not accompanied by any fracture. 

(2) The associated central displacement of the lateral metacarpals 
through which the force must have been transmitted. 

(3) The traction and manipulation necessary for reduction, previous 
attempts by direct force having failed. 

(4) The very useful and rather prompt return of function by conserva- 


tive treatment. 


PALMAR CARPO-METACARPAL DISLOCATION OF THE 
FIFTH METACARPAL 


Dr. B. FRANKLIN Buzpy reported the case of a woman, aged forty-eight 
years, who was in an automobile accident on June 24, 1933, in which the car 
she was driving was struck by a truck. She sustained multiple lacerations and 
contusions of her left forearm and left leg and an injury to her right hand, 
probably the result of forcible turning of the steering wheel. She was cared 
for at home by her family physician who felt that her hand should be X-rayed, 
but an insurance examiner assured him it was just a bruise and the doctor was 
swayed accordingly. Her continued complaints about her hand with persistent 
swelling in the heel of her hand and numbness and loss of function of her 
little finger caused an X-ray to be made on July 10, 1933, two and one-half 
weeks after the injury, which showed palmar and radial displacement of the 
base of the fifth metacarpal so that it was overlying the bases of the third 
and fourth metacarpals. 

Due to uncontrollable circumstances appropriate treatment could not be 
instituted at once. On July 26, 1933, open reduction was undertaken through 
a palmar flap exposing the dislocated metacarpal base which was surrounded 
with rather tough scar tissue. The bone was mobilized and its normal bed 
cleared of scar tissue which latter contained some callous-like material. This 
being accomplished it was found impossible to fasten the bone in place through 
the palmar incision and a dorsal incision was made through which the base of 
the metacarpal was sutured in place by No. 2 chromic catgut through it and 
the fourth. Except for a skin slough in the angle of the palmar flap the 
wound healed kindly. | 

On August 29, 1933, she could bring the index and middle finger to the 
palm and the ulnar nerve numbness present before operation had gotten much 
less and the weakness of grip and the fullness in the heel of her hand had 
gone. X-ray showed the metacarpal base in normal relationship to the rest 
of the hand. Having moved away from the community her present condition 
cannot be reported but the speaker has heard that the motion and function 
of the hand are satisfactory to the patient. 


Speed, in his “Fractures and Dislocations,” says that “isolated dislocations 
of every metacarpal bone except that of the little finger have been reported.” 
All authorities insist that single and multiple carpometacarpal dislocations 
show the metacarpals to be invariably dorsally dislocated but that all are rare 
singly. 

The foregoing case is one to controvert both of these statements. 

The striking things about this case are: 

(1) Rarity of lesion both as to bone involved and as to location in 


dislocation. 
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Fic. 2.—(Case II.) F. G. Upper prints showing anterior and lateral displacement of base of 
fifth metacarpal. Lower prints, after operative reduction and fixation. 
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PERINAVICULAR-LUNAR DORSAL DISLOCATION OF THE WRIST 


(2) Probable mechanism by forcible turning of tightly gripped automobile 


steering wheel. 
(3) Necessity for dorsal incision to fasten bone in position. 


(4) End-result of the later operative reduction and fixation. 


PERINAVICULAR-LUNAR DORSAL DISLOCATION OF THE WRIST 
WITH COMMINUTED FRACTURE OF THE NAVICULAR 


Dr. B. FRANKLIN Buzsy reported the case of a man aged thirty-eight 
years, a machinist, who about six weeks before he was referred to the speaker, 
on December 16, 1933, had gotten his left wrist caught between a transformer 
which was being moved and a screen. He had his elbow flexed and he says 
his wrist was forcibly palmar-flexed. He was immediately disabled by in- 
tense pain and marked swelling. He was treated primarily by a splint for 
three weeks without any manipulative effort being made to correct the con- 
dition found, although several X-rays were taken during the intervening six 
weeks. 

On December 16, 1933, on examination, he had a typical low silver-fork 
deformity with the radius being normal. There was but ten degrees each of 
flexion and extension in his wrist, accompanied by pain if forced. The distal 
row of carpals was prominent dorsally as were the proximal row on the flexor 
surface of the wrist. He was able to flex his fingers only a few degrees at 
each of the metacarpophalangeal joints and the interphalangeal joints. An 
X-ray taken on that date showed a comminuted fracture of the carpal scaphoid 
with a posterior dislocation of all the carpals except the semilunar and sca- 
phoid—the ‘“‘perinavicular-lunar dorsal dislocation” of Speed which he says is 
very rare, and which in this case is complicated by a comminuted fracture of 
the scaphoid without displacement of the fragments. 

At operation on December 29, 1933, eight weeks after injury, the scaphoid 
was entirely removed and after forcibly breaking up the adhesions in the dis- 
location by a blunt heavy dissector the posterior dislocation was manually 
reduced, but had a tendency to recur unless the wrist was held in flexion 
of thirty-five degrees. A posterior plaster splint was applied in this posi- 
tion. This was replaced by a straight plaster splint in one week and all 
external fixation was removed nineteen days after operation. 

He returned to light work in one month after operation, being able then 
to get his ring and little finger tips strongly against his palm, his middle finger 
to within one-quarter of an inch and the index to within one-half inch of his 
palm. The wrist motion was painless within limits of thirty degrees each of 
flexion and extension. On February 17, 1934, seven weeks after operation, 
he lacked only five degrees of full flexion and twenty-five degrees of full ex- 
tension and was using the wrist vigorously without pain, had a good grip and 
made a good fist. 

While too early to give a functional end-result, his recovery is advancing 
rapidly and although eventually he may lack some extension, the part is useful 
and painless. 

An X-ray on January 16, 1934, showed much decalcification of all bones 
of the wrist and hand, the dislocation being reduced and of course the scaphoid 
missing. 

The mechanism of this dislocation theoretically is forcible hyperextension 
of the wrist with rupture of the posterior ligaments of the os magnum and 
cuneiform where attached to the semilunar, and thus the two rows of carpal 
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bones are separated and the distal row and hand forcibly pass on 


This patient insists, however, that his wrist was forcibly flexed. 
this may be inaccurate 


tured or if so the distal half should have been disloc 


Fic. 3.—(Case III.) H. A. Upper 
tured scaphoid. Lower prints, after scaphoidectomy and 


prints show posterior dislocation of distal carpals with frac- 


open reduction of dislocation. 
with the distal carpal row which apparently it has not done. 


turn of function, especially that of the fingers, after operat 
gratifying as well as striking. 


The rapid re- 
ion was most 
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EXPERIMENTAL ISCHAZ MIC CONTRACTURE 


PERMANENT ischemic contracture of the posterior extremity of the rabbit 
was produced accidentally in two instances. It occurred in experiments in 
which there was the insertion of a piece of fascia lata between the upper 
epiphysis and metaphysis of the tibia. The soft structures, including the 
periosteum, were stripped away from the bone in the region of the epiphysis, 
and the epiphysis separated cleanly by a sharp instrument. Very slight bleed- 
ing took place. The limb was immobilized snugly in a plaster case reaching 
from toes to groin. The ischemic contracture occurred in two animals in 
which a rubber band (placed above the ankle to fix the leg during operation) 
was not removed by oversight for two days. 

Ischemic contracture, with gangrene of some of the toes in one instance, 
developed rather quickly in the first few days after operation. The venous 
stasis occasioned by the operation and the snug cast by themselves never 
caused contracture. The added constrictor effect of the rubber band for two 
days effected the contracture which remained till the animals were killed 
eighteen and forty days later, respectively. 

The conditions here are a little bit different from those in Jepson’s experi- 
ments, though the same principle is embodied. Jepson’ produced venous con- 
gestion with swelling by ligation of the femoral vein and partial ligation of 
the soft structures of the thigh. Constriction was applied only after the 
wounds had healed. There was some difficulty in producing permanent con- 
tracture until the idea of secondary constriction for a day was hit upon. 

Any method of producing venous congestion resulting in swelling, which 
is restrained not only by a rigid case but also by a constriction applied coin- 
cidentally for a day or two, produces an ischemic contracture easily. This 
corresponds with the usual picture of ischemic contracture. 


S. Burman, M.D. 
and 
Cuas. J. Sutro, M.D. 
From the Laboratory Division of the Hospital for Joint Diseases, 
New York, N. Y. 


PREPARATION OF SUTURES FOR USE IN CLEAN WOUNDS 


THE admirable article of Doctor Whipple on “The Use of Silk in the 
Repair of Clean Wounds” in the October number of the ANNALS oF SuR- 
GERY emphasizes many points that should be taken to heart by every operator. 
But it contains no reference to the method of preparation of either the silk 
or the catgut used in the repair of the wounds—and this is a most important 
matter. Plain sterile silk placed in apparently clean wounds is a foreign 
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body and will frequently cause trouble from becoming infected with the 
bacteria to be found in every wound. Sinuses develop which discharge 
until the silk comes away. Kocher, many years ago, appreciated this and 
used nothing in clean wounds but silk boiled in a I to 1000 solution of 
bichloride of mercury. If fine silk, impregnated with an antiseptic agent, 
is used, the results should be and are excellent. 

As to catgut, the outstanding defect in the technic of an overwhelming 
majority of surgeons is the use of plain sterile catgut. It should have no 
place in surgery. Strangulation of tissue by mass ligature or tight suture 
has long been condemned as favoring infection in operative wounds by pro- 
viding devitalized tissue upon which bacteria may thrive. And yet, surgeons 
constantly place in wounds dead organic material, in the shape of plain sterile 
catgut, a suitable culture for the growth of bacteria! This is just as illogical 
as it would be to place in wounds a quantity of muscle which had been 
rendered sterile by boiling. No catgut should be used which has not been 
sterilized and impregnated with some antiseptic agent of recognized value. 

Joun D. Srnctey, M.D. 
Pittsburgh, Pa. 
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